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GEOGRAPHIC BESBARCH IN EfeSTKRH IRAH 
II ♦ HOUTBS THRCSJGH IHB im BESEHl' AHB ABJACEHT AREAS 

PREPACE 

How that this second and Tinal volmti© of the report on my 
East Iranian ^^xpedition is to appear- I should like to loake ref- 
erence to the foreword which served as an introduction to the 
first volume. It should he pointed out by way of enlarging on 
this foreword^ that the author is aware of the unfortunate omis- 
sions which ^ because of more or less unknown areas, disturb the 
3mrmony of a research repoi’t. In particular^ the observations on 
the vegetatiCKj may lead to rather modest results j since the col- 
lection of samples — along with the rock sx^ecimens — were de- 
stroyed in the confusicsj of the last war. 

Heither I nor ray tireless wife lacked the devotion or cour- 
age to carry through our appointed task of exploring the Lut Des- 
ert* If we were successful only in a small way, this should be 
attributed primarily to the fact that I was unable to accumulate 
the funds necessary for furtl^r research work. A relatively small 
amount would have enabled lis to gain important knowledge in an 
area which to this day belongs among the few blank spots on our 
globe; but our hopes in this matter remained vain. It should 
also be pointed out for the reader’s information that the results 
presented here were not achieved in easily accessible places, but 
are rather the product of hard and often bitter personal work. 

However it should also be said that the Iranian government 
met efforts with interest and xuiderstanding. I consider it my 
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duty to thank them here at the end or my report^ Just as I did la 
my first report ( Kampf ua die Wueste ^Struggle for the BeBert/")* 

Klosteraeuberg^ December 1955 Professor Doctor Gustav 

St rat 11 -Sauer 

^splanatioa of terms adc^ted from colloquial Persian for 
lack of a synoayjj la German j 

Badgir — a ventilator, similar in appearance to a chiaaney, which 
directs the vrind into the house. 

Band — a dike thrown up to catch rain water on a gradual in- 
cline * 

D, 1 ub — an open irrigation ditch which carries water to a vil- 
lage or field. 

Hauz — a cistern, usually with a doane-shaped roof^ in which 
raiii water is collected. 

Qanat — an installation for underground collecting and conduct- 
ing of ground water. 

UmiCPUCTIOH 

If a writer wishes to know who has already explored the 
area which extends westward from the East Iranian Meridional High- 
way into the hut Desert, his task is imde relatively easy, since 
Gabriel ( 65 ) recently provided an excell^t survey on this sub- 
ject. ^fhis must be considered. In order that a distinction can 
be s^e betw^n one's own work and that of others. 

Aside from a scant few pieces of information, the western 
world gained its first knowledge of the geography of eastern Iran 
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1 ‘rorQ the expedition of Alexander. But even if we go along vlth 
the ideas of those who, like Bellew ( 9 ), would have us believe 
that the Qain city is the Artakoana which Alexander passed through, 
the Greek army still did not touch our area, fhe expedition of 
Craterus, on the other hand, certainly grazed the southenj lut in 
pes 3 i 2 -ig along the stretch between Uosratabad-^ipi and Fahredj, the 
saisse stretch which the modez^n highway follows ^ unf ortunately , hov?- 
ever, nothing reisalns frcea his reports. Antiochus the Great fol- 
lowed the saiiie route a century later, but did not leave any in- 

1 

teres ting reports. ”It was over 2, OCX) years later,” tv’rites Gabri- 
el ( 65 ), "before the western world, through the (ioldsiaid mission 
( 69 ), gained any exact tcnowledge of the desert road of Iran." 

At the time of Christ Isldor V. Charax knew Hie, present- 
day Heh, as an inportant city. The notion of a Strabo and PtcxiiO- 
laeus in this area was rather faulty, as is especially apparent 
frcBs ToEoaschek (157 ). We knov that the iaoowledge of the area was 
increased by Az^ib geographers, but the Vest first learned about 
this aliaost 1,000 years later, and then only in part. Wa are par- 
ticularly indebted to Schwarz ( 125 ) for opening up these sources 
to modem geography. Lut was traversed repeatedly by Arab 

geographers. Istakhri called it the most dieroal of all the des- 
erts of Islam, and Mizqadassi regarded it as an ocean in which one 
could cruise In all directional the latter was correct in a limit- 
ed sense only. We shall refer to tills again. 

I have already discussed the writings of Marco Polo, who 
crossed the ar^ in his great travels (l^i^). Alraost 100 years ago 
Majcar published the travel report of Abd-er-raazak (l), who cross- 
ed the Uit (the ”I>esert of Kjerman”) and saw, so he claims, the 
ruins of a great walled city id.th h bazaars. 
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The first report made by a European on the route from Tabas 
(present-day Gulshan) to Bird^and came from Heinrich V. Poser, who 
in 1621 dared to make the extraordinary ^oui^ey from Isfahan to 
India: on the return trip he followed our route from Khut' to Bird- 
^and. The Briton Coryat probably passed through this stretch a 
few years later. The fact that his report is lost is sorely felt 
bv us, for he possessed an outstanding talent ior observation | 
according to Gabriel he would probably be counted aiftong the fore- 
most explorers of Iran if he had been able to publish the account 
of his travels. The 2 British merchants Salbancke and Coverts on 
their way from Isfahan to India probably clK>se the route through 
Bird^and, it being the most popixlar one around l 600 . nevertheless 
vjafai surimiarized the available information on Iran at the end 
of the eighteenth century, descriptions of the area were so few 
and at the same time so fantastic that one can hardly find one’s 
way around in them (l6o). 

In l8^a on his journey to Sistan, where he died, Forbes (50 ) 
passed through the mountainous terrain of Qainat, to the west of 
the present-day Meridional Highway, and thereby made known the 
area which Bunge traveled through IT years laterj very little 
other information is available on this area (23)- bcmiewhat to the 
south of here our route to Khur was traveled by Buhse (22), whose 
chief accc»apli8hitient lies in being the first to traverse the Kavir. 
The great exjjedition of the Russian Geographical Society, which 
was laade up of various specialists under the leadership of Khani- 
koff (93 )> is the most Important €»ie for our area. For the moat 
pert we followed in their footsteps from Basirsn to Sar-i-chah 
and from there into the heart of the Lut in the vicinity of the 
Shur-Rud. ve were also able to repeat the little side trip made 
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to Qal»eh-Serl by th« geologist of the Russian expedition (Goebel), 
without however having to depend on his trip* In any case Khani- 
koff ‘s work constitutes a valuable basis to which we shall fre- 
quently refer. In 1882 Stewart (136) traveled from Bird^and to 
Haiband and back; Bauragarten (8) followed the same route 12 years 
later. Slightly earlier that great explorer of Iran, Sykes ( 152 ), 
visited the village Zanagun on his first trip to Meshedj we 
studied this village on our fifth route. 

A trip by Landor, who also traveled from Haiband to Bird- 
jand, begins the twentieth century researchi the earlier explom- 
tion trips in the Lut Desert by the English officer Galindo, ex- 
cept for a few pieces of information, have not been published (36). 

Tiie highly Important trip by Sven Hedin (t8, 77 ) in I905-O6 
crossed our area on the Haiband — Sar-i-Chah — Neh line| it was 
very useful to us in the identification of rock san^iles and in 
keeping meteorological records. We also traveled along the stretch 
from Sar-i-Chah northward to Basiran, but in the opposite direction. 
In 1899 Sykes (150) crossed the Eastern Iranian Mountains and 
visited Qal*eh-Seri- mentioned above, and Heh. We often crossed 
the routes of this Briton who traveled so widely in Iran, and are 
indebted to his work for revealing much of great value (152). 

In World War I Seiler (I08) rode through the desert frcsn 
Shah-Dat to Beh-Salmj because of the war conditions, however, he 
could not present any significant results of his observations along 
this route. ' e followed his route in places. Hiedermayer in hie 
trip through the Lut held further north than we| nevertheless we 
must refer frequently to his observations (106). 
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Two geologists of the Acglo -Iranian Oil Coaapany, Jennings 
and Gray, worked in the vicinity of Naiband; their specimens were 
publicized by Douglas {h0«42). We are indebted to the highly im- 
portant explorations by Gabriel (60, 62) for knowledge of a number 
of entirely new facts; his second and third trips, in which he 
often crossed our routes, were carried oxit after ours. We follow- 
ed 3aie route in places between Shah-Dat and Deh-balm in the Lut 
Desert, In addition geologists of the Anglo-Iranian Oil Ccsopany 
repeatedly traversed our area, but except for the summary by 
Clapp (30) no information has been published. The well-known 
trips by Rechinger also probably included Birdjand, but did not 
cross our western routes . 

Thus our area has been traveled through many tiioes, and im- 
portant reports on it ai*e available, nevertheless most of our 
routes lead through land new to Geography, and that Justifies our 
undertakings, which we sought to model — unsuccessfully, of 
course — after those of the old master, Eedin. We present here 
only those route surveys not covered by the cartographic work of 
the Britishers. 

Since the geographical concept "iut” is sometimes used in 
different senses, it is necessary to define its borders. As Hedin 
has already demean strated ( 76 ), the Iranians used the word Lut to 
refer to a barren landscape bare of all vegetation and completely 
lacking in water. It is typical that Hedin first heard the word 
used in the area to the south of Gulshan (Tabas). It is true that 
the Groat Ka\^tr also has no vegetation and no potable water, but 
here the soft ground which characterizes the so-called ’’kavir sub- 
soil” is more common than the "Lut type”; the latter first appears 
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south, of Gulshan. The relatively abort stretches of kavir within 
the Lut are referred to by the Xrarians as ”kavir 3 but xiere the 
term is quite properly subordinate to **Lut,” for the i^avir is sur- 
rounded on all siaes by the Lut, the conqplete desert, waterless 
and without vegetation . 

Nowadays the word Lut is also applied to areas in south- 
eastern Iran where there are long stretches which are barren of 
vegetation in places* For example, the section of the Meridional 
Highway between Neh and Hunauk (see Volume I, page 32 ff ) runs 
through what the Iranians consider ’^'lut, ’ although deseirt plants 
grow in the gullies along here. Also the stretch between rOixxr 
and Zanagun is called ”Lut" by the local population, but only iso- 
lated spots deserve the name. 

The Iranians apply the name Lut not so much to a geograph- 
ical area in its entirety as to a phytogeographical typej in the 
process they make the tena too all-inclusive and give an exag- 
geratedly harsh chars.cter to many landscapes. But hcfw should it 
be otherwise with these highly fanciful people? 

It is necessary to the geography of Iran to establish 
clearly what areas are to be understood by the word "lAit.” To be 
sure, tbs, desert belt of inner Iran extends southeastward frcan an 
area not far frcsE the gates of Teheran , but I cannot accept Sykes ’ 
idea (150) that the Lut begins there, since Great Kavir has be- 
come the accepted name for this area. Hor should the Bahabad Des- 
ert be considered ;^Lrt of the Lut, for it is 3 ei>ajrated from the 
basins of the Lut by laoiantain ranges of liaposing height. Hedin 
also makes a sharp distinction between these 2 names. We will 
define the Lut as that great southern basin bounded in the east 
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To tlie south begins the nomad grounds of the Baluchi . ^iabolistan 
to the east -southeast is an oasis, thanks to the Eelmand River 
and Eamm hake* To be s-ure, agriculture is practiced again today 
in the Baluchi area around Sarhad and Basiiaklrd, and fonaeily 
practiced taore extensively, as is apparent froci the abandoned 
villages and watering places. Kevertheless noiaadlsia is the lead- 
ing econc^lc form south of Heh. However today’s modem technology 
has iincovered new watering places along the lines of travel and 
thereby brought about new settlements which practice agriculture. 


To the south of Neh the summer heat areas begin. Many of 
the inhabitants have already been moved to abandon their homes be- 
cause of the heat. The Iranians, who do not bear up well under 
excessively hot siirmriers, have abandoned the area to the more tena- 
cious Bsluchi* The differences between the 2 peoples is made even 
deeper by the difference in religion, for the Baluchi are mostly 
Sunnites. Another note^forthy item concerning the climate is that 
the road lading south in Neh siiarks the snow boundary. It is true 
that we found snow in Neh in the winter of 1932 -33 which was in 
general a year of heavy snowfall, but the local population de- 
clared that this ms the first time this had happened in 20 years * 
South of Neh snow is unloaown except in the mountains . The suiamer 
north wind blows here in these wide basins with a force unknown in 
the northern areas, it even uproots fruit trees. It actually 
blows for ^ months only, and, is therefore called the 120 day wind — 
correctly so, in this southern area, as distinct from many northern 
areas. In spite of the cooler air brought by these winds, the 
summers are so hot that the inhabitants prefer at that time to 
move 20 km further into the mountains. It is even possible to 
set up windmills in Neh. They are built facing north. Grain is 
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bro'ugb.'t Trcea Siatian. basic (Gesli. Pi*. ^^J|plsB‘telnsprobQ — 

Hock San^leT* XX>CVIIl) In Heh can be broken and It is used to make 


mill stones. 


In addition to these climatic^ political^, and econoeaic 


characteristics^ Keh. is also notevorthy in its location ■with re- 


spect to traffic. On the road to the south the cara-/ans — when- 


ever travel through the i-obher-infested coimG area was possible 


had few watering places at their disposal;? and these were lar be- 


t'ween^ thei'efore ^feh becarae sotae thing of a ti’ade center "where 


caravans "were reformed* Moreover the best route between east and 


west, i.e*, between the provinces of Kerman and ^bolistan, is by 


way of Heh. Caravans can cross the southern basin of the Lut ISes- 


ert only on the stretch through the Deh-Salra Oasis | and from here 


the beat route to the Meridional Highway, as well as to ^bolistan 


la through Neh, l4oreover the best route northwest to Gulshan is 


along the edge of the Shat Iranian Mountains, where water Is 


abundant, through Kalband or Khur. It Is indicative of the summer 


increase in heat tl-jat south of Heh travel, when it is not com- 


pletely suspended, is possible only at night| this is true even 


of travel by modem motor vehicles, unless special precautions are 


Heh is conditioned by its situation in dangerous proximity 
to desert and nomadlsifl. Its area, importance, and population have 


varied constantly, since traffic has often been interrupted for 


long periods during troubled times. a?he locatior4 is proving un- 


favorable today, for modem auto traffic passes 3 km to the east 


along the Meridional Highway • 
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Today Heh has at the most 2^000 Icbabitaists • 0£ its 400- 

odd houses many stand empty* The castle, which was erected on what 
appears to be an artificial hill, stands on the southern edse of 
town — significantly, for the greatest danger always came from 
this direction. It faces on the Biid-i-Ballh, which contains water 
only part of the time, and is protected on all aides by a moat led 
off frcra the river. It was possible to keep this moat in a swainpy 
condition even in the dr;^^ sxmmer raonths by the process of drain- 
ing into it all the city*s sewage. The river also inarks the south- 
ern boundary of the townj only the siaail suburb Bengiabsd lies on 
both sides of tl^e river. (Probably more correctly Bandiabad, fro© 
band meaning dike, so called because the Rud-i-Beakii was daiamed 
here to improve the defenses of the castle.) 

The bazaar is not concentrated in one place as in most 
cities, but divided among 3 places. This is p3:^bably an indica- 
tion of how slowly the city grewj its first bazaar was laid out 
near the castle, the second along the ntain road leading north, 
and the third, which shows signs of planning, aroiand an area 
suitable as a rest and trade c^ter for camel caravans. The sur- 
roimding gardens and fields are irrigated by several qanats, in 
one of which wara water flows (22° C on 6 Janmry, in a night when 
all standing water was covered with a thick sheet of Ice). High 
winter ten^ratures in qanat water have also been reported fi*om 
Bavar the other side of the Lut (l5^)- There are of course no 

palms in Heh as in Zabclistan, which is nearby, but also 600 m 
lower* The cotBinon fruits grow in the gardens in Nehf of these 
only tbe jujubes are particularly renownsjd. Nor Is there anything 
outstanding among the field crops. Cotton growing is becoming 
more and siore widespread. Dyeing with indigo Is still practiced 
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in the bazaars^ hub in very small amounts compared to former days. 
There Is but little rug weaving. Treude of course 3ias declined 
sheiiply now that the iiaportant traffic bypasses the town. A 
certain amount of importance still attaches to the trade in wood 
from the "forest” | we shall learn more about this forest later 
(see belm/). Transportation is by camels > which are more in- 
tensively bred here in the old traditioni they are also used to 
transport the grain surplus from ^iabolistan to the western areas 
of Iretn. Ik>wever it is apparent frcsn the many windmills fallen 
to min north of the city that the grain trade must have de- 
clined sharply; of the mills (there wei^e 70 in Hedin’s t±mel)> 
canly a few are still in operation. The relatively large number 
of cows in Heh is undoubtedly a consequence of the heavy milk pro- 
duction in nearby r^abolistan. 


In l^eh we v/ere shown panned gold said to have been found 
near the l^h-i -Diwar and Kuh-i-Dishe. One ^tiesqai” can be bought 
in the city at the price of one toaan. ^.3^ g = 15 M /mesq&.lj' . 
(Here and hereafter the currency values are those of 1932 . ) 


It is a tragedy of fate that this city^ which once pro- 
tected the east Iranian peasantry frisa the nomads^ is today being 
conquered — more or less peacefully to be sure — by nessiads^ who 
find shelter during the winters in the nmoerous empty houses, and 
in the spring drive their herds out to the mountain pastures . 

Following Isidor V. Charax* description of "Kie" as an Im- 
portant city, we have no word about the city until the time of the 
Arab geographers. The latter however have nothing of substance to 
say about it. The first information frcm modem times is provided 
by Khanikoff ^s expedition (93). Khanikoff gives the elevation of 
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Heh as ra, whereas Hedic found it to be 1,196 la, and Gaoriel 

1,1814- our figure was 1-195 Approaching trcm the robber- 
infested ncKsad grounds of the east, one finds the city a place of 
order, begin with we shall describe the windmills. Khanikoff 
may have been right when he speculated that these tTindmills rep- 
resent man’s first use of wind powers this theory is based on the 
type of vane, whicii — interestingly enough — is unknown in near- 
by ZaboXistan, as I have already pointed out (l4b). ‘fhese mills 
do not operate with vaned wheels on the screw principle, out 
leather with wheels teaming on a vertical axis, half covered, so 
that the wind caught in the funnel strikes the vane only during 
the time it is opposed to it. The type of -^-findmill kno\m to us 
as ’’Butch” is, of course, much more efficient in its uti3-ization 
of power than the Keh type; an analogy might be made with the dif- 
ference in efficiency between a ship with a screv? propeller and 
one with a paddle wheel - 

Khanikoff »s observations on thersial waters in qanats con- 
firm ours; 26 . 3 ^ C at a depth of 33 *5 ^ ll4'.5 C at a depi^h 

of 16.5 m (in March). The abundance of fish in qanat water is 
striking; these fish, 8 to 10 cm long, swim in thick swarms, and 
if one sticks a hand in they bump against it to the extent that 
one feels positively massaged. -s to the statement that amethysts 
are to be foiind in Keh, we were able to learn nothing. 
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part with the ruins of a settlement on the summit of a steep cone- 
shaped hill OB the Meridional Highway to the southeast of modern 
Heh. He does not agree with Sykes ^ theory (151) these ruins 

are the remains of ancient Hehj according to him this once well- 
protected fortification, with its 100 small houses, its caves, 
and its 7 large cisterns , must have been a robber-baron castle. 

As a matter of fact in the popular tongue of today the place is 
called Qal'eh-Shah-Dozd, that is, Castle of the Robber Captain. 
Sykes states that he has seen no larger complex of ruins in east- 
ern Iran, but in so saying he could not have been thinking of the 
ruins in Sis tan or of the old city in Bam. 

It was not possible to take our vehicle along the direct 
caravan route from Heh to Deh-Salm because of the naxrow passages. 
We took a detour, crossing the caravan route in a half figure 8, 
going first north and then south. Since this route of ours can 
be followed on page H 40 F of the l/4 inch map, I shall not de- 
scribe it here. 

(b) From Heh to the Mountain Pass 

Leaving the furrowed, sediment -formed Kuh-i -Began Chain — 
also known as Kuh-i-Heh — on the left, we travel thx^ough a siaali, 
loamy sosidesert strewn with small stcme fragments and overgrown 
with stmited saltwort which serves as pasturage. We have to cross 
numerous heat cracks leading frcEi the right and running in the di- 
rection of the Rud-i-Balkh. We arrive at an abandoned dry well, 
the Hauz-i-Him-Farsakhi after 3 which is what the name means. 
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One-J^rsakh Well^ Froca here we travel in the dry bed of the Rud- 
i-Baikh, 60 m wide and froasi one to 1 l/2 m de^. Indicative of 
hov 7 small its water flow must be is the fact t3mt its pebbles are 
at most no larger than one*s hand, and even in the bed itself 
steppe plants grow on little hmnmocks. Having left behind the 
gullies which rurs from the right from the dark eruptive -formed 
Kuh-Chashmeh, we come to the Hauz-i-Ibrahlm| at this point, 8 km 
beyond Heh, the river bed abruptly becomes 20 m narrower and at 
the same time more meandering. 

Bearing to the left, we are now headed directly tox'rard the 
heavy gneiss -bearing conglomerates which make up the Kuh-i -Began 
Chain. Ve reach the top throiigh a gorge which curves into tiie 
mountains, and from the pass ( 1,500 m) look out over the western 
slopes of the Kuh-l-Bagsn, sprinkled with saltwort. Hearby the 
slopes appear to be well articulated, but in the distance — 
probably another rock -- they appear to be disintegrated in bad- 
lands fona, and the gradual slope from the well-defined ridge to 
the broad valley depression of Gaud-i-Keh is covered with rock 
slides. There are numerous white salt-gyps\xm efflorescences in 
the rock rubble. The valley Itself, which is closed off on the 
west by the massif of the Kuh-i-Shah and its many spurs, is drain- 
ed by one large and many sisaller stream beds. Because of its many 
bushes It appears green, so that we landerstand why the local popu- 
lation refers to this semidesert as a "forest." 

(c ) Frosa the Mountain Pass to the Heh 

Route 

Descending in a heat crack, cm the higher spots of which 
saxaul grows, we come to a diverging chain of clay slate hills. 


• 15 
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But as ve descend Into tMs broad sink the floor covering gradually 
changes frcm gravelly rock to loaja, until finally the ground is 
covered over with riffled dxuaes and gray sand containing a great 
deal of mica. Here and there are smooth swept places with coarse, 
black, egg-sized elastics; they rise froei the surrounding area 
like small islands. The firmer support indicates that these are 
the tops of a burled relief. 

Vegetation becomes more c<xamon: tamarisk, zygophyllum, 
artemisia, saciaul. The bare, vegetation -free spots appear rarely. 
In the loamy areas, where wet places bear witness to good ^mter 
supply, one can see saxaul bushes about one m apart growing as 
much as 2 rn high and with branches from 10 to 15 cm in diaraeter. 

In the sand dune zone the saxatfl bushes became somewhat lower and 
grow further apart; along the caravan route they average 75 cm in 
height and grow very far apart. 

Large ouantities of wood from this "forest” are transported 
by oxen frcsii the nearby village of Chehar-Farsakh { ”4 -hour Travel,” 
i.e., measured from Heh), and by camel froK Heh. The nomads, whose 
black tents are to be seen frequently along here, use it to make 
charcoal. They have thrown up dame on the relatively steep slopes 
to catch rain water, so that the fields may be cultivated. V^here 
there are gradiml slopes in the loamy ground they have thrown up 
mounds in the shape of half -moons to create primitive water troughs 
for the cattle. V/e pitched camp XXI near the path in the "forest” 
of the aa\:kl-i-Heh at an elevation of 1,1CX) m. 

Sven Kedin, who passed through the northern part of the CSaiid- 
i-H^ on his way from Sar-i-Chah to JTeh, described It as a semi- 
desert with scant vegetation* He encountered many nomads, who were 

16 
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living there at that tiarie (28 and 29 March) in greater numbers 
than in the cold of January. On the basis of his descriptions we 
can understand why our guide led us through this difficult ter- 
rain rather than along the camvan route through the Gudar-1- 
Chabisi and the Chabis Pass (Shah-Bat today), Hedln writes, 

'^the rock is partially red -brown sandstone^ paarfcially laassive white 
limestone. The vertical tablelands frcxa northwest to south- 
east, and since the valley we are following cuts diagonally 
through the rock, its course is extraordineirily devious j althoiigh 
we are on our way east, we are actually traveling in all it- direc- 
tions! some of the windings are only 2 m long” (t 6, page 151)* 

For a distance of almost 20 km to the HKE we were crossing 
the chain of the iieh Mountains over nonfossiliferous conglcm^e rates 
containing a great deal of gneiss * We were not able to detenains 
the attitude of bedding* even the survey we made under compass 
reading 20° in a slight deviation 11*0811 the trend of the motintain 
chain (13T, page 75) did not yield any indication of the nature 
of the bedding. Hot until shortly before entrance into the val- 
ley deo?ression did we measure schists dipping JO^ to the west and 
striking almost north-south (10°). 


From the Caravan Route to Deh-Salm 


The caravan route leads across the spurs of the Kuh-i-Shah. 
Our guide told us that the narrow passages were Impassable for 
motor vehicles so we bypassed the mountains in a circle to the 
south. It was a difficult trip# 


Soon leaving the dunes behind In our v^jwai’d progress, ve 
now find drifting sand only in protected places. On the other 
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hand,^ the rock barrone are now larger and made up of coarser 
clastiesi these offer better support than the many salt ef- 
florescences or the soft stone kavir. The sinks again contain 
loam and sand, but only scanty growths of saxaxa, jaygophyllum, 
and arteinisiai we frequently fall through the stone kavir cx’ust 
into the soft underlying salt layer* Insofar as possible we keep 
to the rock barrens until we reach a high point; a barren upland 
freon which it is possible to view the broad sink we liave just 
traversed between the 2Cuh-i -Shall, the ICuh-i-Bagan, and the ibih- 
ifetin (these mountains are called Kuh-i-Sind on the map). One 
can see clearly from there ho\7 it Is overgrown with bushes in the 
north, but toward the south turns to clod and salt kavir and high- 
er and higher dune foraaations. Here begins the great belt of 
dunes on the southeast rim of the i«it which Gabriel later de- 
scribed in more detail, and vMch he followed far to the south* 

We travel downstream in a dry river bed in the direction of the 
gradually flattening spurs of the Kuh-i-Shah, which still stand 
between us and Deh-Salm. The bed is about 30 m wide| at first it 
contains some saxaul, isolated desert gourds, and a great deal of 
saltwort I later it becomes sandy and bare of vegetation. To the 
right the land is powdered with white salt effloi^escences which 
extend to the pediment of the mountains* 


Moving up the slope, we plow through loose, clod kavir, 
powdered with salt and cosapletely bare of vegetationi we cut 
diagonally through a broad vertical scarp zone with numerous 
veins of quartz, and beds of quartzite striking 10°, but also 
filled out with hardened sand and clay. The hard strata have 
be^ weathered to vails. Moving upstream in a new guldy, we come 
upon granite and pegmatite with homblendei a mica schist with 
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vertical dip and north-*south strike Is bedded in between • IJhe 


kavir forroation is especially notable on the granite floor* Wide 


riats contain salt efflorc 


A broad bed of greenstone (Rock Baiaple XL) leads us to the 


Chah-Rui height (1,150 la), which is the Deh-Salm \7atershed. The 


stream in which we descend contains in its sandy bed, among other 


things, artemieia and saxaul up to 2 m high| to the left is kavir 
soil. The qmrtzite, still running in beds, fox-ms the 6-m high 


cut bank on the left; eventually the quartzite is replaced by- 


banded, sandy phyllite (Rock Semple XLI) -ferith 10 strike and ver- 
tical dip . four km further there appears on the right a 10-m high 


cut bai^ of pegmatites, dike rocks, and qxiartzite striking in the 


same direction and dipping 60^ to the west, iieyond this point 


the river b€Jd, which is now 50 m wide, cuts into a mica schist 


striking 50 ^j it walls the bed in on both sides, 25 km trcm Deh- 


Sa3jn the stream runs through an area of gradually flattening hills 


covered with rich growths of saxaul; 19 km from our goal It runs 


through higher hills iriade up of siliceous mica schists once again 


triklng 10 • The salt Is not so thick here as on the granite; 


the latter also begins to appear again. Vegetation in the fom 


of desert plants no more tlian 50 cm high is still to be found but 


only along the edge of 'the dry bed, which is now 100 m wide. 


Eleven kta frcea Leh-Sslm the stream subdivides to pass an insel- 


berg of dark eruptive* We are now moving toward the palms of Deh- 


Salm across an almost bare plain, where the scanty growtliB of 


weeds can be found only in the sicks, and across barrens with egg- 


size elastics. 
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The route froia Keh to Deh-Salin connects 3 sinks separated 
by 2 mountain ranges, it vould be profitable to corapare the in- 
divldiial phenomena of these 3 ainlcs- Let us consider these 3 
sinks > namely the Basin of Keh* the Gaudi -Neh, and the Basin of 
Beh-Sals^ first froui the point of of vegetation. Near Neh, 

at an elevation of 1^,20; >-1,400 m, ve find good camel pasturtige 
consisting of a thick growth of the usiml desert plants. Because 
of the 120-day winds trees can grow here only if protected by 
fences, and aside frosa the modest orchards of the local irihabit- 
ants they do not exist any more. Farming in nonirrigated fields 
has not ceased altogetlxer, but it plays an unimportant role. 

l?he Gaudl-Neh, which we crossed at the only slightly lower 
elevation of 1,150-1,250 m, is characterized as to vegetation by 
the "forest” described above^ further south this forest grows more 
and more sparse, becoraes restricted to the valleys, and is finally 
reduced to patches, -according to Gabrieles observations (6o) the 
offshoots of this forest extend to the edge of the great sand dunes. 
The heights of the Kuh-i-Shah supply the sink with water and, ap- 
parently, insure the existence of the forest. It also waters the 
”st^pe" which Sven Bedln (76) passed through to the north oi‘ us. 

The face of the iCuh-i-Shah falls steeply to the unimportant ridge, 
100 to 300 m above the Gaud-i-Neh, which connects the Kuh-i-Shah 
with the Kuh-i -Chah-Bui . Since there are no water sources of im- 
portance here, the water froai the Kuh-i-Shah sinks into the sand 
on its way south| that part which continues carries away the salt 
of the stream beds, but not of the sui^ounding axea. Therefore 
there is no fertile ground for vegetation^ on the contrary, we en- 
counter kavir fonoatic^s here. This "stone kavir" consists of a 
deflated floor with a more or less heavy layer of boulders over a 
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layer or salt or gypsurn resembliog powdered snow and mixed wita 
rods; residue left from chemical weatlierins* Ho doubrt the forest 
also owes its existence to the lack of permanent settlements in 
the Gaud-i-Heh^ which I believe is the res'olt of the heat and tlie 
dust stonos. 

The iut proper, bare of vegetation, begins at the pediment 
of the Knh-i*Chah*-Bui, and even earlier on a fevj- bare heights, as 
we call the bald ridges in rolling stretches^ along the final 
stretches, at a height of 850 to 950 m, the Lut becoeaes increas- 
ingly dominant. In places in the Gaud-i-Neh the nomads could 
raise barley and millet in fields dammed up to catch the water 
(though not all year round )| but here only a few isolated plants 
are able to withstand the wind, heat, and dryness. 

The dispositicjn of the sand fields is also interesting. The 
north wind has piled up sand dtines in tlie Heh Basin, most notably 
in the area of Kh\inlk* They are located on the southern edge of 
the basin and are an example of the lav cm the disposition of sand 
zones first recognized by Sven Hedln| they are formed by the north 
wind where the sink rises and slows the air iaov®Kients. As for the 
dunes near Hoshare at the entrance of the basin (which are grown 
over with vegetation), I was not able to determine whether these 
were formed by the north wind or the south wind. 

According to Gabriel (62) the great dunes on the eastern 
edge of the lAit were formed by the south wind, whereas the sand 
zones in tlKs adjoining Gaud -i -Heh show clearly the effects of the 
north windj; however it is not probable that they were formed by 
the north wind, for in the lut Desert the latter is usually ac- 
companied by conditions of good visibility, whereas the dust and 
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sajctd wind the Bad-i«Kbassif or Bad-i-Hadd — comes trm the 
south. It is theret*ore more likely that the south wind transports 

y 

the sand from the dimes sone and deposits it in the ^ap between 
the mountain ranges where the Oaud-i-Neh narrows^ and at the same 
time is deflected in a more westerly direction. Similarly in the 
area of Deh^alm the effect of the north wind is apparent, whereas 
the sand sheets of the mountains can be traced to the working of 
the south wind. As in the case of the Kuregi-Havar Basin (l^B, 
page 68), difiiculties arise if one atteiapts to consider the depo- 
sition of the sand between the Lut and Sistan from a single point 
of view, for both the south wind and the north wind work their ef- 
fects here. We shall refer to this again. 

Hedin*B observations (l 6 ) a 3 re available on tl^ eastern chain 
and the mountains of Keh. He found vertical sandstones and lime- 
stones heire. A speciiaen ws.s classified by Asklund ( 3 ) as grayish- 
red, layered fossil lirnestone. At the place of this discovery 
Hedin measured dip 75^ north east, which accords with our de- 
scription of strike and dip 75^ to the northeast. The next 
specimen was frcsn a bed of dense, grayish-white, very crumbly lime- 
stone with dip 87 ® south 30 ^ west (i.e., almost perpendicular with 
30 ^ strike). A yellowish-gray conglomerate, but well stiatlfied, 
limestone with vaariously colored fragments dipped 70 ° south 20° 
west (i.e., strike 20° and dip 70 ° to the southwest). Another of 
Hedin *s specimens frona a bed dipping 60° north 20° vest (i.e., 
strike l6o° and dip 60 ° to the northwest) was described by 
Pletrich as a contact metamorphosed limestone. Southwest of Neh 
Hedin ( 7 ) discovered a dark andesite tuff with a rusty crust. 
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Thus whsr© there is a steep dip the strike deviates only 
slightly ( 30 ° at the laost) froaa the 10 *^ we raeasured m the descent 
into tlae Gaud. 

The second chain which rxxns scrutlB*rard rrom the Kuli-l-^hah 
and plays out not far beyond the iDoli-i-Cimh-Kui^ was also crossed 
by Gabriel ( 62)5 he noted here granite with veins of pegsmtite. 

To the north of there begins augit© porphyry covered \d.th a sesai- 
red protective rind.* Gra 'oriel also Licntions a. cull green porp*iy" 
ritic andesite at a point outside our route. However Sedlacek 
( 128 ) who analysed Gabriel’s specimens, does not say anything 
about the attitiide of bedding. 

Passing through this low chain w-e repeatedly had to cross 
beds of qmrtslte which were sre^ised in the fom of little walls 
or beds of softer rock weathered to fxirrowsj these can be follovr- 
ed for great distances along a 10° line of strike. The iriica 
schist and a narrow zone of greenstone also strike north-south. 

On the west side quartzite and pegsaatlte b^is appear on the sur- 
face striking in the bbmq direction. Kot until 10 km beyond the 
ridge does the mica schist strike northwest -southeast with a per- 
pendicular dip • 

The mountains of J^eh tr&nO. 20° to 30°, but the western chain 
begins earlier to run meridionally. As soon as we began the de- 
scent into the basin we measured clay slates' strilcing 10°'# The 
mountains of Keh do not begin to range south until we reach the 
iOah-l-Palangan, whereas west of the Gaud-i-^eh this direction be- 
comes predominant at the Kuh-i-Shah. Ttose facts which are con- 
nected with the Hercynlan trends observed on Boute V near Isfandi- 
yan, c^not be definitively treated lantil addltiomal observations 
have been and evaluated. 
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Stahl ( 132 ) describee the granites south of Kuhbanan on the 


other side of the Uxt as Arciiean, Filgrira (113) places the great 


diorite intrusion of the Kuh-i-Pano northeast of Saidabad in the 


Lover Stocene. Furon (55) describes the granite of Meshed as an 


oM base vith 2 separate folds. However Bonnard estimates its 


age as between the t^per Jurassic and the Lower Cretaceous * 


Vredenburg (158) places the granite south of Zabidan in the 


Hertiaryi X was not able to detenaine the age of the g 2 :*anlte X 
found at Hosratabad (i48 ) . 


The granites of the Kuh-i -Chah-Rui are probably overlapped 


by the strata, complexes of the Kuh-i-Sbah, as will became apparent. 


We shall encounter granodiorites near Deh«-Salin. 


(e) The Oasis Of Deh-Saln 


The Deh-Salm Oasis is, as it were, the outer harbor of Neh 


on the ocean of the lait. Its situation is fixed once and for all 


by the fact that its surrounding mountains inake it possible to 


collect a relatively large amount of ctonat water. But it is also 


determined by the coujrse of the caravan route from Heh to Shah-Dat, 


which, to be sure, does not run as the crow flies, but which is 


nevertheless the most direct route, since one must go 50 or 60 km 


north from Shah-Dat in order to cross the Naiaakzar by way of the 


Gudar-i-Barut (the Powder Keg), or, if the kavlr is dry, by way of 
Bagh-i -Asad (Garden of the Lions ) . Prcan this point the caravan 


route turns somewhat southwards from direct east because of the 


precipitous declivities of the "lut cities” (see Route 111), the 
Gusheh (Highway) Pass, which leads from the recent sedimentary 


basin deposits to a higher level, and finally, because of the pass 
between the Kuh-Rigl (Sand Mountain) and tl^ Kuh-i-Slmurghi 


^ 2k ^ 
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(Moimtaln of the 30 Birds), km before Since tMs is 

the last catering place along a sti^tch of about 200 km it has 
always had a special importance in this soutbemsiost transversal 
route of the desei't# The ti^ffic to the north is of little im- 
portancei the route, which is in good shape by and large, is 
traveled a little each year after the rainy season • The route to 
the south, known to us through the Arab geographers, is not 
traveled today. 

The Gaud-i~I)ehbala, ’*The Broad Plain" in which Beh-Salm is 
situated, is covered with coarse gravel and near the center of 
the basin r\ 2 n through with broad strips of kavir. Only sparse 
saxaul bushes and various halophytes grow here, mostly on defla- 
tion hills up to 2 m high. The area is bounded in the north by 
the heights of the Kuh-i-Shah and its spurs (the real source of 
the water )s in the west it is bounded by the peaks of the Kuh- 
Rigi, and in the south by the ssaallish inselbergs on the uplift 
between the Kuh-i-Simuighi and Kamerash, and by the front dunes 
of the great ocean of sand along the eastern -edge of the Lut. 

In the east it is bounded by the mountain ridges between the Kuh- 
i-Shah and Chah-Rul which we crossed on the way here (see page 19 ), 
This enclosed basin, which like so many others in the iMt has no 
outlet, is tra-vei*sed by the ^ud-i-Savar or Shur-Hud and by many 
gullies which bear water only part of the time^ these empty into 
the Kamakzar, the northern low point of the sink. (The Ramakzar 
near Deh-Salm is to be distinguished from t33e one mentioned above, 
which Is in the heart *bf the Lut . ) These gullies often spill over 
into the plain, destroying their banks, so tiiat in laany cases they 
have no erosion rim. The primary denuding force is the wind. The 
elevation of the oasis is 865 m. 
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Little information is available on the cliuiate of Leh-Saara- 
According to the inhahitants snowfalls are extreinely rare| the one 
at the end of December I 932 was the first since the winter of 
1S^13-14. Light ice formation during the night is a frequent oc- 
currence, however. On 8 and 9 September we observed lows of 0 
and 1' C respectively. The weather was clear and the temperature 
rose rapidly, reaching the maximujii of 20^ C at I 3 OO hours| it then 
fell so slowly t3mt at I 900 hours it was still 10-11*^ C. Apparent- 
ly cold air blasts such as we e>cperienced on the northern route 
throiogh the lAit (Boute V) often reach Beh-Salm from the Siberian - 
Turanian area and cause the temperature breaks feared by the in- 
habitants because of the date harvest. 

The sand storms begin in the spring.. To be sure, there are 
few days during the winter when the wind is still, and the Bad-i- 
Kbassif (Dirt Wind), a south wind which transports sand from the 
dunes belt of the Lut, blows frequently. But the genuine sand 
storms, which rage with an unheard of ^/iolence, do not begin until 
the warm weather arrives. It is because of them that the caravan 
traffic ends with the winter months, for the heat does not become 
unbearable until May. 

We aririved at Deh-Salm In great haste at 1730 hours on 
27 March in the midst of a great sandstoim and meas'ored the teaa- 
perat\ire at 23 ^ C, more or less the same tempearature observed 
tlnroughout the trip. Scattered rain drops from low-hanging nimbus 
clouds indicated that the rain was evaporating before reaching the 
ground* At 16(K) hours the wind shifted to the vest and diminished 
somewhat in force but persisted throughout tlae night| as the sky 
began to deer up and the air became free of dust, the temperature 
fell to a low C. 
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KotMng is Isnown concerniiag the axamer teniperatiires in 
Deh-*Salia, Most of the inhabitants leave the oasis in the early 
spring and go with their herds into the Kuh«-l«Shah and remain 
there until fall» The few who remain behind with a few chickens 
and at most one sheep per household (the latter is also sent to 
the mountains in May) complain of an absolutely frightful heat 
during which many people die of ” contract ion of the heart and 
shortness of breath” — i.e*^ of malaria* According to Gabriel's 
observations on the western edge of the Lut and ours around 
Kosratabad, the temperatures may hover around C at noon; and 
lie between 15 and 25° C at night. The north wind mitigates the 
heat somewhat. There are no badgirs in Beh-Sulm^ but most of the 
houses are so constructed timt it is possible to let the north 
wind pass freely throiagh the house if it is dust-free and not 
too strong. However the north wind is not so completely pre- 
dominant here as in many areas of eastern Iran^ fearful storms 
often cosae from the souths bringing such beat,, dust, and sand as 
to make life a hell on earth. The inhabitants also report that 
in the suomaer sudden wMrlwinds often bury the oasis under sand. 

According to observations by Gabriel the high in the autumn 
months may be between 25 and 30° C, but it cools off greatly at 
night. Gabriel measxired the humidity at Q4> s-t the end of October! 
there is no other infoxiaation on humidity. 

A clue to tlie average yearly temperature can be found in 

o 

the temperature of the q,anat water. This was 23 C on T January 
(1). It could not be thermal water, because according to the in- 
habitants it becomes warmer in the siasimer. In other places along 
the edge of the desert qanat water was found to be 20^ C and higher. 
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The sand ripples indicate that the prevailing winds are froni the 
northwest^ but tlm worst sand stoxvas apparently corae from the 
south and southeast, bringing sand and dust- from the sand dune 
belt of tlxe Lut. Precipitation can occur frOti:a January to ^larch 
and on rare occasions in Decesiber or at tlie beginning of April* 
Thunder storms are ccMmon in the inoxintains . Judging by the 
amoiSTit- of rock debids in the gullies it appears that the precipi- 
tation must be extremely heavy at times, but from the sand trans- 
portation It also appears that scsrnetiiaes there is no rain at all 
for years at a tiiiie. 

Thus Deh-Salm has an arid continental climate, all the moie 
so because of the openness of the basin to the north wind, which 
blows along tlxe slopes of the Kuh-l-Shah, and the south wind, 
which blows across a relatively open uplift in the terrain; the 
unhindered shifts in the wind direction effect the temperature 
variations described above. It is well known that the continental 
climate is mitigated by the existence of high mountains in the 
vicinity, but the Kuh-i-Shah, which is only ^9 kt-i away, appears 
to have little influence here. 

Here on the edge of the inhabitable world 80 to 100 people 
live in 30 to k-0 houses during the winter and about 5 or 10^ that 
many during the 6 months of summer. But it was not always so. 
According to the description by Mixkadasis (15?) the place known 
to medieval geographers as Pharca — the location of which can be 
placed even today by the clay shards to the south of the oasis — 
must have had several thousand inhabitants . But even in Mukadasis ’ 


time the city was in ruins. In the myths of present-day Deh-Salm 
the oasis Is represented as having had 10 qanats and 3 >000 camels. 
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his wheat or lalllet as his staple food for that year, so does each 
family here attempt to insure ite minijaal existence with the date 
crop. To he sure, it Is not all his: as a leasehold village, Deh- 
Salm must hand over 2/5 of its hajr/est — 1/5 for the gx-ound and 
1/5 for the water — to the prince of Birdjand, who as leaseholder 
is responsible for, or at least interested in, the maintenance of 
the qanats. Moreover, many inhabitants have pawned or sold their 
date trees. In any case, if the harvest Is a good one, the vil- 
lage has about 100 to 150 mans of dates left to sell after deduc- 
tions for personal use and contractual obligations, A "aea'/y 
equals 3.4 kg, so that the total is around ^ko to ^10 kg. Be- 
cause of the climatic conditions, however, the size of the harvest 
varies radically. If* the average jd-eld is estimated at 170 to 
210 kg the 1932 harvest was exactly enough for personal 

use and nothing was left over for sale. Since the dates of Deh- 
Salm are inferior to those of Shah-Bat, the rather low price of 
5 to 7 Pfg ^Pfennig — German penny/' per kilogram is understand- 
able, although the isolated location of the oasis should increase 
the price. Unfortunately citrus trees frmi the other side of tlie 
hut have refused to grow In Beh-S^lm, but apparently not because 
of the climatic conditions: the Inhabitants say that citrus 
fruits were formerly cultivated in Deh-Salm, but that they cannot 
stand the scmaewhat salty qanat ■^■mter. Probably the abandoned 
qanats once produced good water, but with their destruction citrus 
cultivation ceased - 

In and around the date trees cotton is the chief crop; it 
is worked up by the men with hand spindles end by the women with 
spinning wheels. Unless there is a good crop there is only enough 
for personal use and the taxation, so that normally nothing is 
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lef't over for sale. In many areas of eastern Iran cotton con- 
stitutesj as it were, the small change of the national econoasy, 
l.e., it is sold to cover the small houseiKSld expenses. In Beh- 
Salm this is usually not true. As for wheat and vegetable culti- 
vation, it is very minor and hardly sufficient to cover individual 
needs. Barley was formerly cultivated as a second crop, the straw 
being sold with profit to passing caravans; today the barley yield 
is insignificant. 

Deh-Salm possesses 4 donkeys, 10 camels, 70 to 90 sheep, 
and 8 few chickens, ^he sumpters are frequently use d to trans- 
port wood to Heh from the Kuh-i-Shah area or from the "forest” 

{see page l6). About 30 pfg is paid for 100 kg. This work io 
undertaken especially whenever the men of Oeh-Saim are not able 
to hire themselves out with their camels to transport goods 
through the desert. Today there is little to be transported, 
for the caravans are entioisted only with goods of low value, the 
goods of higher value being given over to auto ti*an sport. On 
occasion a replacement for a man or animal is sought in Beh-Salm 
if one falls by the wa^jrside along the desert route. 

Ten percent of the camels — i.e., at the present time, one 
camel per year — can be sold. Tl^ people of Beh-Salm are ex- 
perienced breeders . 

They cannot afford to slaughter their sheep. They need 
the milk, fat, and wool for their own use, but are able to sell 
a little cheese to the caravans. About 2C$ of the sheep are sold 
each year bringing a profit of about 30 marks. 
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llie total average yearly inccHae for the oaais can be suro-^ 
sarlzed as follows: 

M /Marks/’ 
(Value of 1933) 


Sale of Dates 12.00 
Sale of Barley 5-00 
Sale of Bheep 30*00 
Sa-le of Sggs and Cheese 3*00 
Sale of One Camel 80.00 
Sale of Wood (3 camel loads in 3 months) 54.00 
Transport throiigh the Lut (5 camels) 200.00 
Assistance to a.nd shelter for caravans 30*00 

Total s 414.00 


Taking this in ronnd figures as 400 marks it works out to 
4 marks per year per capita. 

With this the oasis must (iefray the cost of importing wheat, 
sugar, meat, and oil, not to mention such luxiiries as tea, tobacco, 
or opi\im — the latter costs 29 pfg per mesqeli Throughout eastern 
Iran the young man must save up money before courting a woman, but 
because of the shortage of money in BeJi-Saha — where there is 
monogamy, of course the parents -In -law must be content with a 
guarantee that they will be provided with food for life and with 
evidence of properties worth from 30 to 300 marks, e.g., a house, 
date palms, sheep, or i*ugs. Throughout the duration of the marri- 
age the right of usufruct remains with the family, and in case of 
sepai^tion goes over to the vife^s family. Because of the lack of 

t i 

capital the families of Deh-Salm usually marry among themselves 
and as a result family ties are complex. The inbreeding has led 
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to a striking resemblance among the members of the ccmiiDunity. 
Bodily resistance is low and there are signs of degeneration. 

If a woman has 5 children she can raise at most 2 or 3 of th^a, 
and of those who grcrt-^^ upj few live beyond the age of 50* 

It is a coaamion practice here to buy and sell shares in 
the ownership of a camel ^ since these are among the most valu- 
able assets, The loss of an animal is a catastrophic blow to a 
family, We were able to observe this in 2 cases ^ for the Baluchi 
had stolen some animals 2 months before our arrival. 

Thus these people are caught in a frightful poverty with- 
out even being able to see the nature of their diif iculties , Emi- 
gration following upon loss of all property is beccaaing more and 
more cocanon. As is apparent froaa the above table ^ their primary 
source of income is still caravan transport^ and one can iiaagine 
how great their inccnne must have been in the days when whey had 
3,000 camels of their owid to fulfill the requi 3 rements of heavy 
commercial traffic. But today it is no longer profitable for 
them to invest in camels. The great price drop, which reduced 
camels to l/p their former value, brought about a surplus in 
sumpter animals — all the result of the reorientation caused by 
motorization in the Orient. I have already discussed this in de- 
tail elsewhere (13B)- 

In Deh-Salm the poorest of the poor for the most part have 
already passed beyond all hope, and they fall victim sooner or 
later to temptation in order to free their hopeless lives — for 
a few sweet hours at least — from the burden of the present, 

o 

thereby attaining a reward never to be had in reality, 
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Gabriel, who visited 3)eh~Salra a few months after us, passes 
Judgment rather harshly s "the pec^le of Deh-Salm behave savagely 
and importunately. Here, as in so many otl3®r places in Iran*s des- 
erts, the repxignant characteristics of the people, in particular 
their tendency to think only of their own advantage, can only be 
accounted for by the disease and hardness of the natiiral environ - 
iflent" ( 60 , page 226 ). 

Thus an oasis sinks into oblivion, a victim of a fateful 
development in the general geographical reorientation, after having 
produced a race which for centuries stood up under the most diffi- 
cult struggle on the edge of possible human habitation. But per- 
haps our autcxnobile, which was regarded as a great wonder in Deh- 
Salm, was only the first swallow. Perhaps technology will over- 
ccxne the few remaining difficulties and transfonsi the old caravan 
route into a modem automobile highway* Then Beh-Salin will come 
to the fore again, to be sure under different circumstances. Now 
as before it r«Hains the last watering place along the shortest 
route through the between Sistan and Kenoen. Without I>eh-Saim 
a highway through the Lut is not possible — but of course without 
the highway Deh-Saim is not possible. 

B. The Inselbergs of the liastem X»ut 

Once the heights to the east of Deh-Sslm have been crossed 
one is in the hut Basin proper. On the way over we crossed the 
last of the great basins which lie between the mountains of Heh, 

Kuh-Esttn, etc and the K\ih-i-Shah and its spiirs. Hew, however, 
we enter the great depression proper* On its eastern edge it is 
characterized by inselbergs| in the many smaller basins and pans 
are the usiaal Icavir formations. In order to gain information about 
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these Inselbergs we visited the raost important ones, the Kuh-i- 
Surkh (Piirple MomitF^in), Kuh-Abdullahl, aud Kuh-Bakhtu (Bactrlan 
Mountain )| because of trouble with the differential we were not 
able to reach the Kuh-l-Murgab (Bird --Water Mountain). 

(g) To the Kuh*l--Surkh 

The first Inselberg, the Kuh-i-Siah (Black Mountain), ap- 
pears Just 5 kBi from Deh-Salia; it is constituted of gi'enodiorite 
run through with nuraerous amphibolites and pegEiatite veins (Kock 
Sample XLIII). Although it towers 260 m above the surrounding 
area, drift sand has been deposited all the way to the top, and 
everywhere the effects of corrosion are apparent. It is sur- 
prising thaT up here, where one would expect the effects of chemi- 
cal weathering to be slight in comparison with the mechanical, 
the feldspar is kaolinizing. As it crumbles it mixes with the 
transported material to fona a sort of "white snow powder ^ in 
the process, miniature kavirs are forming in small hollows, 

This observation which I was able to make elsewhei^, sur- 
prised me very much. It is generally assumed that Is dry areas 
kaolin and oti^r silicate clay minerals cannot form because of the 
"A1 weathering" (i.e,, vrlth a preponderance of Al), as opposed to 
the "Sial weathering” in temperate zones (i.e., with Si and Al). 
Moreover as Schwarsbach (126 ) has demonstrated, the arid climates 
lack the humus acid which binds the colloidal SiOg. The highly 
desilicified Mediterranian terra rossa shows that the humus de- 
ccxnposes too rapidly in arid regionsi clay minerals do not form, 
but rather alhydrates. Sven though Harrasowitz (73) points out 
that in the literature the process of podsol formation has fre- 
quently been mistaken for kaolin izat ion, I stand by my 
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observation — all the more so since Kaiser <90) describes in de- 
tail the considerable kaoliniaation in the Namib Desert. Hittmann 
( 119 ) recently observed the same phenomenon in Egypt. 

Since the amphibolites and dike rocks are much more resis- 
tant than the surrounding material it is understandable that they 
form the crest of the Kuh-i-Siah. Hot far to the ^rest are the 
peaks of the Kuh-Bigi (Sand ^^iountain), about i80 m higher j to a 
much greater extent they are covered with sand which is transported 
by the wind from the southeast! frcsu the ridge to the valleys they 
bear sand sheets. In the south are small hills with convex slopes, 
for the most part no more than 50 to 100 m higher than the plain. 
Only the 2 Kuh-i-Simurghi (Mountains of the 30 Birds) have an ele- 
vation approximately equal to the Kuh-i-Siah. 

We broke camp on 9 January at 1200 hours and set out along 
the caravan route to Shah -Bet, crossing the dry bed of the Shur- 
Rud after a gentle descent. The temperature was 13° C. Saltwort 
grows In big cl\3inps on deflation hills! s few attain to a height 
of 2 m. On both sides of the Shur-Rud are cloddy kavir soil and 
selt efflorescences. Clayey kavir clods lie in the deeper depres- 
sions in the raids t of powdered salt. But after 3 km we are travel- 
ing on a firm rock floor, covered with hard, sharply angular elas- 
tics of green dike rock up to the size of a child’s head. A desert 
plant known here as rams ^See Not^ grows on a niiinber of flat 
islands of drift sand. The characteristic coloring of the hill on 
left, as well as the sink which follows, is provided by greenstone. 
The grandiorite mentioned above begins to show ''Kansel** formations 
in the upper part of the peaks, which rise to a height of about 
60 m. Five hundred meters to the left the sharp -ridged I&ih-Shukumbar 
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rises 100 la above the flat; we were not able to detenTiine whether 
its strikingly light color is attributable to a dike rock, !rhe 
Kuh“Rigi-Pein (Lower Sand Moiintain)^ like its mate, which we have 
already made reference to, bears sand transported from the south- 
east as high as its ridge. The small erosion channels we have to 
cross have salt efflorescences on their cut banks, which aire 10 
to 30 cm high and exposed to the southeastj there is no salt on 
the slip -off bank to the right. This phenomenon is probably con- 
nected with the direction of the wind, especially since we later 
shall come upon strong evidences of the north wind. 

(l/SoteT” 1 was not able to determine the botanical name of 
this plant since the specijiiens we brought back have been destroyed 
by fire. Rams usually appears in sandy soil; it is similar in ap- 
pearance to the usual saltwort. We noted one growth about ifO cm 
high. ) 

After ih km we arrive at a broad bare saddle between Kan- 
2;elbilduiigen on the right and hills on the left. The sharp wind 
and the transported sand indicate that it is e powerful vent hole. 
At the ^ih-Rigi-Bala (Upper Sand Moiintaln) we observe limestone 
with approximate north-south strike between sheets of eiruptive 
dipping 30® to the west. The path descends into a broad, shallow 
valley depression strewn with smooth fine gravel, very slightly 
furrowed, and almost entirely barren of vegetation; from there it 
climbs to a small sand kavlr, crosses a shallow trench lined with 
dunes, crosses the barely apparent SSW running wadi of the Rud-i- 
Savmr, and proceeds up the regularly furrowed, gruss -strewn slope, 
al^g which extr®nely isolated rams stand in small, sand-filled 
erosi<Hi channels. Descending gently, still on a grandiorite floor, 
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the path leads through hare sand between established stone markers, 
crosses low dunes strevra with gravel, and arrives at a north-south 
running chain oi* hills, the Shales -Bala -Sard (%per Cold Hill land). 
At the same time the color of the ground changes, so that without 
investigating we know that we iiave left the granodiorite and enter- 
ed upon a new x’ock. We cross a small patch of kavir soil, then of 
loose sand^ after 30. 5 kiii we reach a high point, whence we proceed 
across a dark reddish gray floor with gravel in which the path is 
better defined. We move toward a mountain whei’e the path turns 
more to the west -southwest while we proceed directly toward the 
peak of the Kuh-i-Surkh lender compass reading 50 ®. We are now 
traveling across a gently sinking flat with small dune deposits, 
completely free of vegetation. The wind must be extreraely strong 
here, for even the gravel Is formed into small, ahexrply ridged 
dunes . 

After ^0 km the rock floor begins to change continually. 

Frequently, narrow bands run through it in a north-south direct! on | 

12 km before Khh-l-Surkh we go somewhat out of our way into the 

hills to the left in oi*der to take Jk)ck Sample XLVII, a dark 

o 

eruptive. Ihe dunes and ripple marks xun 90 s indicating the ef- 
fect of the north wind. In spite of the continuing sink of the 
terrain, the dunes formations cease 9 hm from the Kuh-i-Surkh and 
give way to a gravelly crust. Hearer the inselberg we again en- 
counter gullies with kavir formations on their slopes and sand in 
the beds, indicative of the paucity of watei’. We move across the 
pediment of the mountain and pitch Camp XXBT at the foot of its 
abrupt northeast face. Hot far away are the graves of 3 camel 
drivers slain by the Baluchi, They are marked with stones laid 
out in the life -size forms of the slain. 
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The Kuh-l-Surlch, with its one wain 2 secondary peaks, 

5.3 a charecterlotlc landmark of tlie eastern Lut In the -rxcinity 
of Deh-Saltt. It rises abruptly to a height of about 1,210 m, 
i.e., almost UOO a above the surrounding area; its slope line, 
first concave, then convex, is remarkably free of talus. The 
ms side bears an especially great amount of transported sand, 
but here too there Is no waste mantle. It is built up of oassive, 
dark gray, only slightly folded limestone rocks (Rock Sample 
XLVIII) for the most part In 3-«3 beds. Their Jointing strikes 
north-south or 30° or perpendicular thereto. The extremely hard 
rock is covered with small karren and a black encrustation. A 
few grooves cut deeply Into the mountain, but the many erosion 
channels which extend upward from the pediment hardly scratch 
tbe surface (Sketcli h) . 

The summit of the jaountain affords a broad vie^ over uhe 
desert. To the northeast for a distance of about one km drifting 
sand covers the pediment; the latter slopes gently for about 6 km 
to the hills, which, interspersed with' many basins and salt kavir 
formations, stretch into the vicinity of the Kuh-Abdullahi . 

To the south (17C°) the pediment is bounded after 5 to 8 km 
by a sandy wadi. It collects the numerous streams of the mountain, 
the slopes of which bear salt efflorescences wherever there is no 
gravel. Here there is relatively little drift sand; it is re- 
stricted for the most part to small islands. ^ nearby hills, 
which are almost burled in sand and rubble, exhibit numerous small 
ish peaks; the Deh-Salm guide was able to name only 2, the Kuh-i- 
Dishalel and the Tshinge-Sifala. In the erosion channels grow a 
littl*^ arljeralBia, saltwort, and tamarisk, the latter up to X/2 m 
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high. In vinter a little vater can be Tovnd in the eastern 
gerge. The path Trori txie Kuh-Ahdullahi passes by the Kah-i -Surkh 
and Joins the i^eh-Salr;] Shah-Bat carava-n route at the point 
where it rises out oi' the sedimentary basin deposits to the higiier 
level (see Route III). 

An entirely new ground structure is clearly apparent this 
side of the caravan route j narrow meridional bands 2 run through the 
desert^ indicative of a dilferent foruiation about which we siiall 
learn more later. 

Once again we eire struck by the mysterious distribution of 
the sand. sand was certainly transported here by the south 

wind, and it is deposited on the southern slopes of a number of 
mountains. But on tiie Surkh-Kuh it appears on the north and north- 
east^ which w'ould lead one to 8.ss\jme that it collects on the lee- 
ward side. The sand fields to the east of the mountain remain un- 
explained j nor can I explain the sand which occurs in strips, 
usually Isolated, 1 to 2 m long and only a few centiiaeters wide. 

The most lasting Impression made by this stretch is that 
here for the first time the ccscpletely barren desert is dominant: 
as far as the eye can see there is no trace of vegetation. 

Others traveled the route to Kuh-i-Surkh before us, namely, 
the "Besert Foxes” of World War X under First Lieutenant Sailer j 
but they, being occupied with the enemy, had no time for geo- 
graphical observations. Gabriel followed parts of our roato on 
his way from Shah-Bat to Beh-Salm, but at night; therefore there 
are no precedents to our report. 

^ kO ^ 
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The laih-i-Slafa. apparently owes Its ^istence to the harder 
aijapMbolttes and dike shocks; the siirrounding granodiorite haa been 
vom dawn to a rolling plain. The Kiah-i-Surkh, which apparently 
derives its name froiii a phena^ienon similar to our alpenglow, is 
constituted of extraordinarily resistant llitiestone and can only 
be accounted tor as a denudation residual. Gray describe a 
similar limestorie on the west aide of the Lut as a rudistid of 
the Upper Cretaceous, The question of the age of the Kuh-i«*3urkh 
must foe left open^ for the amonite we found there could not be 
more accurately classified. The eastern slope q£ the sjountain 
rises abruptly froQi a pediment several kilOEfieters wlde| the Jianc- 
tion of the limestone to the mica schist base coild not be deter- 


One is impressed, partlctilarly on the stretch between the 
Gatid-i-Heh and Beh-Salm, by the int^osive weathering of t3ae gi^ite 
and 3.ts feldspar. The ground in the granite sone is almost wlth- 
ic^t exception "sQft”| the wheels sank in several centimeters j under 
the thin criist, kaolinized granite with salt and rock residi^e has 
formed a "stone Icavir, ” as our guide called it. To the w^t oi* 
3>eh-Salm the granite and gi^inodiorite floor becomes notably more 
firm, for here chemical weathering cannot operate so intensively, 

¥e should not ascribe tliis phenomenon so much to change in the 
iiatu 3 re of the rock — although pegmatite plays a greater role on 
the east side of the oasis than on the west — as to hydration 
which is certainly less operative in the basins of the lAit proper 
than in the helshEts east of ¥e believe this assimaptlon 

to be Justified, for we were able to maloe the ssjae observation in 
all places, and Mortenson (lOU*) and Passaa?ge (109 ) have also deasm - 
strated In other areas that the «steEit of ch^cical weathering de- 
pends to a great d^^ree on the amount of precipltatlcns • 
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Concerning the geological structiire, we were able to de« 
termine that erupt! ves were intruded in the granite body — * ap- 
parently in laeridlonal fissures, llie greenstone reported in east- 
ern Iran by Furon (56) and Clapp ( 3 c) also appears in meridional 
beds, 

(b } go KuhWkbdullahi 

Saving returned to the Deh-Selio — Shah-Dat caravan route, 

ve set out in the direction of the second characteristic inselberg, 

the Kuh-Abdullahl * We travel through a gently rolling area and 

then through degraded hills covered with sand and siaall elastics, 

or rather a smooth plain with a few ripples froaa which the lighter 

material has be^ blown away, leaving a gravel residue. Before us 

on the right lies the salt kavir of the liasiakzar. Five kil<mieters 

beyond the path we cross a sraall gravel -covered pan without 

drainage and after a slight climb arrive in buried hills. The 

quartzite and basic eruptive here is iieavily coated with desert 

varnish. Isolated haulms up to 3 cm high grow out of the stony 

floor, and stunted desert plants in the few sandy erosion gullies. 

After cri^siBg a larger stream bed grown over with saltwort, we 

pass over 3 small chains of hills, the quartzite beds of which are 

covered with carmine -red or black desert varnish. The Kuh-A.bdiillahi 

now lies before us on the left. Because it is better driving we 

hold to the right, traveling over the rolling .land of a degrada- 

o 

tlon plain through which cut the outcr<^s of the 50 and 100 
striking beds of greenish, sharply folded, somewhat exfoliated 
limestonei erupt! ves are interbedded In the limestone* There are 
numerous diagonal rock bars, often in the form of slates or clay 
shales. Usually, however, only the c^stantly changing coloration 
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Of the desert paveataent discloses the regular change Ixi the nature 
of the rock. As in the trip to the ^Hirkh^Kuh we are now traveling 
over radically folded residual mountains. 

The landscape changes now as we pass out of the hills and 
rock bars and move straight up a wadi with salt efflorescences on 
its flat slopes. Strips of desert plants grow in small rain gul- 
lies. FrosQ this pointy raore or lees in the dii^ect line between 
Beh-Salia and the Kuh-Abdullahl, the Rigi Mountains are visible to 
the southeast, separated froKi us by kavir and the Hamakzar. We 
iQOve toward the i^uh-Abdullahi over a barren, stony plain, the 
green and dark red. coloration of which is rcsrdniscent of the 
surface on the other side of Deh-Salm. A few desert plants grew 
in the deeper spots. We are now climbing, moving over a dark 
gravelly cr\ist through which a loam -colored subsurface frequently 
breaks, the left a chain of hills, the Dag-i4«adkhan, 

rises out of a broad plain, the shallow pans of which are blown 
over with sand. After crossing a number of kavir stretches and 
an area with thick growths of 40-cm saltwoi-t between salt ef- 
floresceaces, we climb a small hill and look down into a broad, 
clayey basin. It is divided by 3 low hills isolated from the 
Abdullahi and ranging off to the south. As we desc^ad into the 
basin we encounter saltwort and "Holzdom” in the deeper spots, 
but the higher levels are bars. We now move \:^hill in the direc- 
tion of the mountain, carossing hi3J.s with kavir slqpesl we 

cross erosion runs, which become more and more frequent as we ap- 
proach the mountain. Bushes grow in abundance in one of the stream 
beds, and even a katur tree (Astralagus gunimifer), tlie first tree 
we have seen since the dates of Peh-Salm. One could even dig a 
well here, but the water is too salty for the camels. They graze 
freely in the area but return home after a few days for water. 
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Another 2 km and w have reached the Kuh-Abd\illaM * It 
rises 100 to 200 in above the surroxmding area, which is 1,070- 
1,080 IS high. Its most characteristic feature is the tilted 
table which falls steeply southward to the piedmont. It is made 
up of hard gray limestone in the overlying beds. Q?he base is of 
hoird arlcose sandstone and the ridge in the east is covered, witxi 
dark gray limestone rocks with an easterly 20^ dip, siBiilar to 
those of the Kuh-i-Surkh. In all probability we are dealing here 
with east -west faults en echelon. At least this may be assumed, 
since the easterly dipping key horizon may be traced in the 3 hills 
mentiCffied above as they gradually sink away. The 10 -m broad al- 
luvial cone of the Abdullahl blends quickly into the basin floor. 


(c) To the Kuh-Bakhtu 

In order to reach the Kuh-Bakhtu we pass around the Abdul- 
lah! on the east and then travel northwest between it and the 
northern peaks of the Kuh-Siah. Broad bare spots along here are 
coated with a black desert varnish, but lighter spots lacking this 
varnish have an abundance of desert plants, even in the higher 
areas, which are usimlly barren of vegetation. G-.: 2 ae is relatively 
abundant in this area, and we observe bustards — • the so-called 
”dukhtai” — and hazes, as well as the tracks of gazelles. To the 
northwest stretches a broad, flat, undrained basin with white salt 
kftvir. It is bounded in the north-northeast by the i^ih— i-Do-Sar 
(Mountain of the 2 Peaks). We then drive dcjwn the Rud-CJhali-Chile, 
a 50 -in broad wadi which contains water in places! tamarisk cluoips 
up to 2 m high grow here and there in the bed. Tlie following chart 
shows the changes in the rock. 
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11 
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gray limestone 
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11 

dark eruptive of 
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basalt 

L 



11 

tuff in lump fona 

LI 

— 

— 

11 

east -west fault 
traces 


— • 


11 

folds and nappes 
of alpine type 


nort^h-south, 

approximately 

mmm 

12 

yellowish arkosic 
sandstone 

— 

90 

30 north 

14 

argillaceous 

sandstone 

— 

60 

TO north 

IT 

gray sandstone 

— 

10 

ho east 

18 

brown argillaceous 
sandstone 

— 

10 

30 east 

19 

asrgillaceous 

sandstone 

— 

9 

-southeast 

19 

aigillaceous 

sandstone 

— 

north-south, 
approximat ely 

30 west 

19 l/2 

? 

— 

? 

-east 

20 

micaceous, argil- 


mostly 10^ 

various 


soaaewbat exfoliated 

It is possible to follow the Chah-Chile for aOjaost 20 km. 
Kavir formation Is ccsmon gbd its edges and along the flood plain. 
Salt efflorescences 200-300 m wide extend like snow drifts to t^ 
pediment of the accompanying hills or mountains. In ceri^n con- 
glomerates, the deposition of vhich has not been explained, we ob- 
serve an horizon of gypsum stalactites such as l^lalter or Passarge 
have described. 




Sanitized Copy Approved for Release 2010/08/17 : CIA-RDP81-01043R000700020001-7 





Sanitized Copy Approved for Release 2010/08/17 : CIA-RDP81-01043R000700020001-7 



After 15 kia the river, which has hecoeae 100 m wide, dries 
up on argillaceous sandstone rocks, so that the heavy growths 
of tamarisk cease. It is amazing to see the hed cut 2 to 4 ra 
deep up to 10 xa after we have gone 20 km. Scoured out areas 
and sharp edges indicate the effects of lateral erosion. ThG 
great extent of down cutting is probably attributable to flash 
floods! <3^«lSiuS growth of bushes, the last one must liave 

been 3 or years ago. 

After 22 km we leave the wadi and strike out across a 
gravelly tableland, moving down a gentle incline toward the 
Bakhtu. We cut diagonally across a siaalX gully and frmi tlie 
twenty-fifth kilOKxeter on move across a broadly rolling hilly 
area covered with rock fragments up to the size of a child’s 
head. In the sinks thei:^ are a few lialophytes and frequent 
patches of cloddy clay kavir ringed with salt. Later we again 
move across a level plain covered for the most part with coarse 
gravel. At the thirty-sixth kilometer laark broader gullies in- 
dicate the nearness of the massif. We halt at the thirty-ninth 
kilometer saark under compass reading 30 ^ to the center of the 
massif and pitch camp betwe^ 2 streams which are rapidly cutting 
deep into the gravel. 

Cd) The Kuh-Bakhtu 

The Kuh-BeOshtu constitutes a small range of inselbergs dis- 
sected into numerous peaks surrounding the main p^k. Ve expended 
a great deal of effort attempting to work up a cartographic basis 
for the morphological description! but it develc^ed — suiprisingly — 
that the I 50 sightings could not be used because of disturbances 
which caused deviation of the magnetic needle. Sightings taken on 

• ii.6 - 
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a second climb on 22 Ito*ch proved on analysis to be rnlBleading and 
worthless* So it is apparent that the deviation was not caused 
by a magnetic tremor, as we at first assuiaed| rattier the cause 
suust be sought in the mountain itself. Two exarnples will il- 
lustrate the magnitude of this deviation. The sighting frcEn the 
east peak to the west peak resulted in 125^ but the reverse irfas 
102 ^ plus l80l Sightings of the Kuh-l-Shah, which is about 70 km 
away, were taken from both peaksj according to sightings with the 
plane table the resxilts should have been 276^ and 279^ respectively j 
instead of this we got the ilmpossibly divergent values 281 ° and 
267°! Only the plane table records and those sightings mapped on 
the spot have any claim to correctness. Future special investiga- 
tions of the Kuh-Bakhtu should determine whether the disappoint- 
ment in the cartographic survey is to be balanced by the joy of 
having discovered a magnetic anomaly. 

We undertook our first ascent of the Kuh-Bakhtu from Camp 
26 (880 m high) on 12 January. Of the 2 streams which e:jrtend 
southeastward from the massif we chose to follow the eastern one. 

It is incised almost 20 m into the gravel so that in places it 
has SLlready reached the bedrock. It contains some water here. The 
closer we coxae to the leeward side of the mountains, the more 
drift sand we encoiinter. We reach a point where sand has drifted 
into the stream: beyond this point the bed is incised only a fei-r 
meters deep, but begins to run In short, sharp crooks and meanders, 
which is especially surprising in the relatively steeply graded 
stretches. On the western slope larger dunes have been accumu- 
lated by the southeast wind. Following the right hand str^m, we 
discover that it has robbed the western jaaln stream of its upper 
course*. The gravelly ridge which today separates the upper course 
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Of the weetera bed from its fo2*mer upper catchment area indicates 
that the piracy took place on a biiiher level (see Sketch ) * 

Wherever the debris -filled atremii encounters sand dimes It 
goes into incised meander s« The old gravel indicates that the 
eastern drainage captured tire vestem on a higher level* 

We climb up a steep talus slope to a secondary peak (1,235 m). 
It is separated by a scarp aone from the main i-idge -which rises in 
a steep wall aliaost 100 m hi^. Here we find melaplQ'ne (Hock 
SEmple LII), nuTierous light -colored veins with pyrite cr^^stals 
(Rock Sample LIII) running parallel to the scai-p zone, and in the 
scarp zone proper a porpfayritic formation (Rock Sasple HV)* In 
camp we had broken a sample of light eruptive with crystals (Rock 
Sample LV)* Insofar as we could observe the Bakhtu appears to be 
constituted of erupt Ives and their tuffs* 

When we visited the Bakhtu a second time from 21 to 23 March 
we pitched Caiip k7 on the northwest side at an elevation of 865 

We climb in a gorge running l60^ along bedding and Joint- 
ing striking in the same direction* The melaphyres show brigiit 
schlleren and red intercalations, especially where there is honey- 
comb weathering* Layers of tuff appear frequently in the melaphyre, 
a phenomenon which, morphologically, usually appears in softer 
forms* At an elevation of 1,115 m -^he gradient hecGBnes less steep 
in the more resistant t-uffs* We reach a secondary ridge with a 
peak {l >130 m) and from there climb, once more very steeply, in 
another stream bed* A heavy iron— beauring bed of quartzite strikes 
l 60 ^ in the floor of the bed. Xt is possible tlaat strata such as 
this are respcmsible for the strong laagnetic anomaly mentioned above. 

^ kS ^ 
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bedrock is oftexi polished smooth, especially on the peeks* We 
reach the eastern peak at an elevation oo" l,h80 d, 6 oO m above 
the pediment of the xaountain* From Imre the inieven sculpture of 
the Bakhtu is apparent* wliereas the southeast of the inassif is 
dissected into numerous broad valley depressions and peaks, the 
northwest wall of the ridge fails directly to the piedmont with 
but stages and breaks. In their upper courses the streams 
run mostly in the direction of Jointing, i,e., 70^ or 250^ and 
160 ^ and 340^. On the middle and lower levels other laws are 
operative* The drift sand is accumixlated mostly in the south, in- 
dicating the work of the south wind and the effect of the protec- 
tion afforded by the valleys and p^tks* Even on the susrmiit the 
glassy, friable melapbyres bespeak the corrosive effects of the 
wind. 

From here to the middle peak — where the sighting on one 
occasion was and on another 123^ (J) leads a small 1,2^0 in 

high col^ further down are 2 rock pinnacles. T]ie ridge, which 
swings somewhat to the isouth, ends with the western peak, 1,320 m 
high. I^re the dissection of the massif is clearly visible* 

Along the tectonic lines already mentioned valleys have been 
reamed out, which together with their tributary gxillies form 
mountains and hills. On the basis of observations made on the 
first ascent, and also on the basis of the gravel deposits (which 
ve shall encounter again on the descent), it appears that most of 
the forms were already here before the gravel was deposited. So 
far as we coiild tell, loore gravel is being scoured out at the 
present time and sarni is being deposited in areas protected from 
the wind. The inselbergs which ring the Bakhtu, particularly in 
the north, may have been separated frcs.'i the Biain massif under these 

- 2^9 • 
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processes, O’ut doubtless lon£ before tlie i'ra\el deposition (see 
Sketch 6). 

For long stretclxea in the northwest the main crest falls 
directly to the gravel -strewn plain* The latter is cut deeply by 
a river which collects the discharges of the gullies streaming 
down the mountain* The river has laany bifui-caticms and is hoxmded 
by inselbergs. 

We descend in a stream bed between the 2 crags of the 
middle pealc; the soling is difficult, dovra steps as mucii as 10 m 
high over which ^?ater falls during the rainy season. The bed 
runs in a 70 ^ line. At an elevation of 1,050 m the gradient be- 
cGEaes g^tler and the slope less steep (see Oketch 7 ) • At Point 2 
the stream changes it com'se to almost due north while tlie joint- 
ing, clearly visible, continues as before. The stream bed is in- 

- o 

cised into the bedrock in which veins strike l 60 . iaoon hoifever 
the bed is filled with gravel and the stream enters the alluvial 
fan. Drift sand covers the slopes | where it is blcjwn into the bed 
the river begins to raeander, as on the south slope, in a clearly 
recognizable terrace. Beyond Point 3> where the direction chaxsges 
again, the stream is incised 30 la In the gravel. In srjite of the 
meandering the gradient is steeper beyond Point 3 than it was 
where the course was almost straight, which is contrary to all 
expectation. The question as to whether a break in the j)rofile 
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^th BaDd^ it can be seen that the gravel is made up of such di- 
verse elements as fanglooerate, loess, fine layered sands, and 
drift sand containing elastics, all without any recognizable unity 
or any apparent key horlzoii. It is apparent however that the 
yoimgcKT gravel is embedd-ed in the older* Whereas the older hills, 
which rise !p0 i;i above the river bed, are being built up, the 
younger gravel terrace is being deposited in the bed and then 
laerges to the level of the alluvial cone. Ihe same older gravel 
can be seen on the slope of the Bakhtu across frooi Point 9 - 
is separated, by meandering streams froerii the iijassif and constitutes 
a small ridge running parallel to it. 

Returning from Point 6 diagonally across the alluvial cone 
to camp ve encounter gravel in considerable thicknesses, as in- 
dicated in the following table. 


Point 

Interval 
in m 

Width of 
the Stream 

Depth of 
the Stream 

7 

1^0 

3 

1 

8 

105 

30 

10 

9 

370 

5 

1 

10 

150 

5 

1 

11 

60 

3 

1 

12 

i6o 

2 

2 

13 

165 

20 

5 (coining 
from the 
eastern 
saddle) 

Ik 

90 

10 

3 

15 

185 

15 

10 

Between points 

9 and 12 there 

are only smaller 

streams to be 

crossed on the 

alluvial conei 

here on the slope 

of the Bakhtu the 
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water runs off In numerous smsOl streams which do not flow into 
any main stream. Further dowx), where the douncuttlnB eases, most 
of the larger streams also subdivide into fflaaller ones. 

I have already atteiapted elawjhere (13T ) to describe an en- 
counter with the lofty Kuh-Bal'htu, the most iEipresaive of the in- 
aelbergs of the eastern Lut. Situated near the riia of the desert, 
which in places appears as an abn^t break, it rises alone with 
its spurs to an Imposing height, visible far and wide as a land- 
mark for the caravan guide seeking the way northeastward to the 
watering place of Asbar, 20 kai frcm here. Therefore as I have 
indicated elsewhere (li^i^), I cannot accept Tomaschek's interpre- 
tation of the name as meaning "Thunder Jtountain," especially since 
thunder is relatively ucccsimoa here, or at any rate by no laeans 
characteristic. Rather this is the "Bactrian Mcsintain," i.e., the 
mountain which showed the way to Bactria to the caravans frcms Ker- 
Tim.n aiJd Sbaii-Dat* 

Khanikoff brought back the first information about it, the 
"Jilhibakhtou, couronne de rochers." However we learn from his re- 
port only that 3 natirral basins there acc\naulate water for long 
periods and that traces of life are to be found In the fono of 
jeiboas, beetles, and tarantulas. To this account we can add vul- 
tures, bustards, haares, and a beautiful steinbock. 

Geologically the Bakhtu is a range constituted of melaphyre 
and its .tdffs, cut by crevices striking approximBtely east-west 
(70®), and intensively dissected by valley erosion. Alpite and 
iron -bearing beds as well as pyrite frequently appear striking in 
the same direction or at right angles thereto. In the foothills 
a light eruptive is found. 


,1 

I 

I 
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BaJfelitiu atresa "tumed out to bo particularly valuable for* 
morphological observations* In the first place, there are here 
2 series of gravel of different ages; we shall discuss this after 
we have discussed analogous cases and considered the applicable 
literature. We should like to state here however that the 
present-day alluvial cons had a predecessor which produced fan- 
glcmerates of greater thickness. Because of the intervening 
erosion these have renained only in part. The younger gravels 
do not lie over the older here as is usual in such gravel fans; 
rather, according to our observations, the younger gravels are 
^bedded in the older ones. This means that except for isolated 
remains along the edge of the mountains the older, largei al- 
luvial cone was washed away and its last remaining broad heights 
filled out by the newly -formed cone. At the present time the 
stream beds are being scoured out and the alluvj.al cone washed 
away. Of course it is possible that in this process younger 
gravel was deposits in places on top of the older, but we did 
not observe any such cases on the ^akhtu* 

The genesis of this phenomeni^ is substantiated by a case 
of stream capture on the southeast side. This capture took place 
in the stage after the old gravel deposition, when the down cutting 
began. Only thereby could remains of the higher level, which show 
the old course of the vall^, have survived. In the same order 
as on the other side of the Bskhtu, the old gravel deposition , 
downcutting, and the new gravel deposition followed one after 
the other. To be sure, the younger and older gravels do not de- 
in<^Btrate any systesGsattcaliy different habits, but because the 
alternating beds of fangloeserates, loess, drift sand, etc, they 
are so distinct frota each other that one is led inescapably to 
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tlie conclusian that during each of the 2 periods -which we t©ata- ! 

tively call the ’’younger” and the ’’older" gravelling, there laust 
have be^ a considerable differentiation between scoiir and trans- 
portation! this was probably due in part to cliraatic fluctuations* 

At the present tirae the alluvial cone of the Bakhtu area is once 
again in a period of scour, vertical erosion has cut into 

the bedrock only in places. Itirther away frcxa the foot of the 
mountain it has not even reach^ the bedrock in most places . 

Valley forming is particularly Interesting in tlie vege- 
tation-free rock floors. like that of the fold mountairis north 
of (146) it is largely determined in the beginning by the 

Jointing. If the latter does not deviate too much from the strike 
of the slope it prescribes the course of the valley until the 
stream gathers ^ough erosion potential in its xipper channel to 
enable it to pursue a course according to laws of its own. 

The 2 corresponding cases of the slender phenomenon bear 
witness to the transformation of a stream upon its entering drift 
sand. These meanders cease as soon as the stream has passed 
through the sand zone. The meander problem posed by our observa- 
tions is difficult because I have not been able to find a clear- 
cut coincidence of the phenomenon. These meanders in drift sand 
occur only In the upper channel of the stream {see Sketches 5 and 
7). 3?hey are incised laeaaderss in places we coiad nob see out 
over the bank. Evld^atly they developed when sand was blown into 
a previously formed valley course. This hypothesis is substanti- 
ated by observatiOED of a small, somewhat sandy trcmgh with clear- 
cut valley form which leads into the dimes. It clearly has an 
antecedent character. The original valley course was gradually 

j 
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filled in vlth sand. The valley meanders — • so tlieir fonns in- 
dica*te — ' also freq.uen'tly become blown over vi^th sand and in 
places are even completely choked. Thus we Biay well assume that 
when the stream contains water it must frequently excavate a new 
bed. This means that meanders are newly formed or reiormed 
each time the bed contains water. Thus one must deal in each 
case with freshly foiled meanders. 

These young incised meanders must have originated in a 
single cycle rather than 2 cycles, instead of beginning at a 
higher level and gradually down cutting^ as in the usual process^ 
these meanders undoubtedly were formed limaediately with the impact 
of the water. 

The numerous theories on the origin of meanders were only 
recently summarized^ so that it would be superfluous for ua to go 
into detail. In any case, these theories could not be applied 
here, where dunes sand is obviously solely responsible for the 
fonaation. This type of genesis is all the more surprising con- 
sidering that we have known since Gilbert's time that meanders do 
not appear in streams with an abundance of gravelf and the streams 
of the Kuh-Bakhtu have as much rock debris as other tenporary water 
courses • 

In attempting to explain this phenomenon we should bear in 
mind that always seeks the course of least resiatancei in 

dunes sand It finds this courBe in meanders. At first it may seem 
a contradiction in terras to say that a meandering — and therefore 
longer — valley course offers less resistance than a direct one. 
And yet Kaufmann in his discussion of the "Bhybhmic Phenomena of 
the Barth's Surface” has opened our eyes to such possibilities. 
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Two media in movesaent — water and sand in o\ir case — tend to 
order theaselves so that friction will consume the least possible 
energy. 'These conditions are fulfilled in the course of a stream 
when a rhsrbhmic alternation tosses the water first against the 
right bank, then against the left. In this manner the torrent 
is apparently mxnljaally retard^, sand and water are separated 
out to the optimum, and the mximum energy is retained: this course 
thereby involves the Ir st expenditure of energy £p^e Kot^. One 


laay object tlaat such 


of r'bybhoilc phenonieiiia. is dimculi 


to prove satisfactorily, but nevertheless there is much to toe said 
for "this explanation. 

C^oteT" After the coiapletion of this Vari -Typed edition 
appeared the vork of C. Troll, "Concerning the Age and FowM-tion 
of Valley Meanders" (Erdkunde /Geograpl^, No iv, 195'+)- This work 
confirms our l^ypothesis in laany respects. "The meanders are not 
inherited river meanders" (jiage 298 ). Their fonaaticsn takes 
place under conditions of a definite relationship between water 
load, gradient, sediment load, form of the river toed, and grain 
size of the sediments" (page 399). However our example shows that 
under certain conditions the type of rock — dunes sand in our 
case — is by itself able to bring about meander fomation.) 

As for the second phenomenon, the abnormal steepening of 
the gradient in the meander sections, apparently the sudden diminu- 
tion of the current cm entering the dunes sand causes the stream 
to deposit nnxch of the transported debris. This deposition levels 
the gradient conBiderablys in order to attain the normal profile 

there must he a subsequent steepening. Hsus dunes in the 
valley course change the normal profile insofar as there is a 
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leveling of the garadlent above and a steepening belovr. This ex- 
plains the ejtception to the rule: a stresu^j on entering dtmes, 
deposits so much mterial that it becomes relatively free of debris 
and is able to form meanders* 

The Kuh-Bahhtu can also contribute to tlae q^uestion of pedi- 
ment formation* It -was extraordinarily impressive to note that 
loany streams had cut down to the bedrock* The table which shows 
the width of the streams crossing the alluvial cone also indicates 
the varying ssasses of th© fonxis* It will be noted therein that 
the drainage on alluvial ccnes does not — as some authors assurae — 
"fall through" the easily eroded fanglomerate to the solid rock, 
i.e*, to the pediment* Rather the nature of the long profile is 
prescribed by the force of the current and the amount of debris 
it transpoarbs* As is apparent froa the table^ the downcutting and 
lateral development are only indirectly d^end^at on each other, 
since these streams, being poor in water, are not superior in either 
breadth or depth as they rush down the alluvial cone with more or 
less eqtial giadient* There is no parallelism between the 2 factors. 

The presence of bedrock in some of the stream beds shows 
that there is a pediment here. It was probably formed for the 
most part before the "older” deposition, s3 .'csldue of the 
latter lies on top of it; but it was undoubtedly reformed together 
with the old gravels when the latter were scoured out prior to the 
formation of the young gravel* 

3h presenting a summary of Route I we should point out that 
later observations will contribute substantially. Baier (5, 6) 
was the first to point cut that the old masses noted in the sinks 
of Anar^ and Rain are strongly metamorphosed and sharply folded 
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cosnplexes of strata* peDeplaiu there veneer a residuals of 

crystalline schists^ hut also veneers the light limestone of the 
XJpper Cretaceous which overlaps the schists. Baler proved the 
existence of a completely Alpine structure^ even under the ha sins 
filled in the Miocene. 

Without wanting to get ahead of our story we might describe 
a striking similarity to these facts here in the eastern part of 
the 3iut. Doubtless we are dealing here with the renmants of an 
Alpine type aiountain range trending for the most part north-south. 
Mica schists and clay slates are the representatives of this 
meridional formation (which laust have bad a predecessor )| in the 
heart oi‘ these mountains app^jr granites and granodiorites . It 
is possible that they could be traced as far as Kosratabad-Sipi, 
where, according to Clapp (30), a coarse-grained granite forms 
the core of a north-south anticline interspersed with numerous 
beds of basic rock — exactly the sojrb we found aro'und Deh-Salm. 

An additional orogeny includea. the sandstone and limestone 
of the Upper Cretaceous and Lower Tertiary, while at the same time 
important extipisiaos took place on the oc^in floor. Finally, the 
area was again transsacted by east-west faults , as the en echelon 
faults of the Kuh-Abdiillahi show especially we:v!. , 

The process of degradation, extending over all the rocks 
and moimtain folds has brought about an erosional surface out of 
which rise the inselbergs. Apparently they owe their existence 
to the resistance of the rock, insofar as they were not tectonical- 
ly formed. 



Sanitized Copy Approved for Release 2010/08/17 : CIA-RDP81-01043R000700020001-7 





Sanitized Copy Approved for Release 2010/08/17 : CIA-RDP81-01043R000700020001-7 


/ 



I 


I 

tet from the KuIi-Bakfa-bu to Am>jar 

We intcncled to go froE the BaMitu to the next InseXberg 
ccanplex on the edge of the Lut, the Kuh-i-Murghab- Since our 
camp lay between the 2 deeply inclaed streams, it was necessary to 
go back 2 ktn to the southeast in order to go around the Bakhtu at 
a point where the streams could be crossed. We encountered broad 
barren areas with egg-sized stonesj the scanty vegetation was re- 
stricted to the deeper water channels. Because of an uafortunaue 
automobile breakdown we had to give up all fuiliher plans and at- 
taipt to reach the nearest human settlement, Sar-i-Chah (Fountain 
Source), 100 km away. 

At first we atteiapted to find the Shah-Eat — Sar-i-Chah 
path — where driving would be easier. We drove along a 
shallow stream and then across a gently rolling plain with various 
kavlr basins and Isolated grovrths of halofphytes. We came upon a 
camel path leading from the left which our Deh-Salm guide un- 
fortunately took to be the one we were looking for} but it ended 
at 2 wells in an erosion channel at the edge of a hill land. The 
wells contained about 7 m oi' allty saltwater. 

At »-u-!h point we had left the baslnr the Uit proper. 

The hilly area which with its numerous rounded peaks bounds the 
plain here, is of Alpine structure. We observed eruptives (Bock 
Sample LVI), pink, dark-green, and light gray tuffs, sandy slates 
striking 30 ®, sharply folded clay slates, phyllite and other rocks. 
In general the beds appear to be overturned to the west. The hills 
which rise almost 100 m above the plain, are transected by many 
shallow troughs often running at 20® to 30 ®, for the most part 
along the line of strike. Tt»e slcflpes are very ’soft," i.e., they 
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coMSiat of salt and gypeiim venaered by a thin pavement c^taining 
elastics up to the size of an sgg. ‘i'he peaks are paved wi^th a 
fi 3 pmer deflated surface. Surprisingly there is relatively abun- 
dant vegetation consisting of tariarlsk^ saxaul and various types 
of halophytes. 

Vfe nm? Moved directly toi-mrd the Migh-AMbar (Peak at the 
Well)^ a rock pinnacle which rises as a clearly visible landmark 
above the hills. We were supposed to find the caravan route there, 
but actually reached it earlier. We Moved downstream in a 60-m 
broad river bed;, left it when it became swampy, and then held more 
to the north, passing over dark gruss with a broad kB-Yli' on the 
1 ^, 

It had already occurred to us that these hills, which the 
Iranians call Shakasta (the shattered), are lanlted by a cosmon 
level. This impression becomes stronger as we along the path, 

since the capping plane, now clearly apparent, Joins the hills with 
their truncated peaks independently of c<anpiicated siab surface 
structure. Here again we follow a at ream j; it contains — in- 
terestingly — rock terraces about 5 ^ high, and in the bed even 
ths solid rock is visible. Especially noteworthy is a quartzite 
bed which strikes east— west, confirming the tectonic direction we 
have already established. We now encounter numerous salt kavir 
formations; even the ground in the stream bed is frequently 
vhite — an exception to the rule, since elsewhere the erosion 
runs are free of precipitated salt. Patches of halophytes extend 
into the kavlr. 

After climbing about 50 m we reach a second level of pene- 
planation on which there are not eo many peaks, but in their place 
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kavir areas. We move tmaxd a green si^ot — * the well of Ambar. 

In the vicinity of Ambar grow tHrnarisk^ saxaul^ and desert plants| 
ligneous plants grow ocn small denudation hills* and rushes at the 
water edges, Ambar, the last watering place on the route through 
the lAit^ is an important rest center for caravans. It also serves 
as a watering place for the grazing aniraals^ which are driven here 
frail the villages of Sar-i-Chah, We meet a solitary shepherd among 
the grazing sheep and r-^^'^ts. He is waiting for his caiaels, which 
scatter throughout the ar j;. and return after 5 days for water. Hear 
the unusually warm well we observe hares and gazelles and the shep- 
herd tells us that there are also wolves > foxes, Jackals, and snakes 
in the area. According to this shepherd the south wind prevails 
herej he states that on soane occasions the north wind has brought 
sncfw, which- to be sure, melts iiDmediately. 

We now travel to Blrdjand via Karimabadi since we traveled 
this route again later 5 the observations made this time will be 
discussed together with the next route. 

As we recapitulate iiaportsnt points of Route I it should be 
borne in mind that these points w3.11 be enlarged on by the material 
from the following routes* 

The eastern part of the middle Lut is a basin, which is it- 
self broken up into numerous small and large basins. Out of these 
basins rise a number of inselbergs. The whole constitutes the re- 
mains of a residual range of fold mountains of Alpine structure, 
the axis of which runs mostly north-south; this range is character- 
ized by granite extruBions. The marine character is evidenced by 
the limestone embedded in the extensive volcanic effxisions, 
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OTbese facts have their axtaiogies In the oboervatioBs i^ade 
by Baler (5, 6) in the ■western inner Iraaian basins . Likeirise 
erupticojs in the nelghbox’ing areas were beiiionstrated by Vredeii- 
b^irg (158), Hedin ( 76 ) and Askl’JBa (3), Puron (55), Md Clapp (30). 

oro£?:enic liioveinente > vlricli lasted froiri the beginning of 
the Cretoceoiis to the end of the Tertiary;, ord not end vith this 
fornjation^ for the latter was subsequently dis'sected by faults 
striking for the most part east -vest. Moreover tMs fon-iation 
must have had its predecessors* 

As in tlie d^reasions of Anarelv and Hain^ the residual 
mountains in the eastern lut are veneered by a pei)du3-ous degrada- 
tion plain. 

The discovery of 2 distinct gravel series is important. 
These series accoiti veil with the obserwtions — already ptd3- 
lished (l48) — inade near Birdjand. 

Partic^llarly iinportant are the umisusl intensity of the 
chemical weathering, the distinctive types of kavir formation (the 
salt, sand, loam, and clay ka^nr), and finall^r the boundary mark” 
ing the end of vegetati ar3 In the Uxt. 

Significant in the field of economic geography are the sum- 
laer evacuations in tlae fringe areas and the traces of agriculture 
without irrigation at elevations as low as 1,100 m. 
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ROUTE II. FR(M BIRUJARD TO KA.HmBAD ARB BACK 
(see Sketches 6 aaQd 9) 

A. From Blrd. 1 and to Ma, 1 aii 

(a) To the Pass at the Kuh-i-KlcIi 

The way frc^n Birdjand to follows the bighs-ray to Khusp 

as far as Sbaiasabadj we shall discuss tills highway later ir con- 
text, At Shamsabad the path turns across the Bakaran Mountain 
Chain, which hounds the Birdjand valley depression on the south 
and separates it from the numerous villages of tlie Majan area. 

At first the path leads in a gradual ascent across the piediuont 
plain toward the gently sloping alluvial cone built by tiie River 
Shuragan, which enters the Birdjand valley depression at this 
point. ¥e have to cross an interconnecting network of siiallow 
erosion channels, Rot far froan the valley mouth is a water mill 
of the Oriental type so often described. The abundance of water 
here on the margin of the mountains is evidenced by the qanat con- 
duit which follows our pathj by the villages along the foot of 
the slope, and by a complete system of irrigation ditches by means 
of which broad stretches of the alluvial cone, which is overgro\n:i 
with sceuity saltwort and covered with pebbles, have been trans- 
formed into fields. 

We now move across the heavily dissected alluvial cone into 
the valley of the Shuragan; we leave behind on our left a chain of 
foothills of chloride slates, apparently a fault en echelon to the 
great valley depression — which is itself probably a graben. 
Having passed a few farms, a dam, and a number of fields, we ar- 
rive at jKelateh-Behnoiu-Rikat, with 300 inhabitants the largest 
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Village in the valley. Having moved southward up the valley to 
the first tributary on the lei't ws come upon the first member ol 
the rock series ^ an outcrop of chloride slate striking east-west 
and dipping 30 ^ to the north. The broadened, funnel-shaped val- 
ley mouth is room;^'' and supplied with enough \mteY for cultivation * 

A djub has been led on to the broad, stony stream on the right to 
carry off water. To the left irrigation ditches and a qanat sup- 
ply water for terraced fields with the usual cropsj in the vicinity 
of the settlement are gardens with pomegranates, grapes, and mul- 
berry trees. The local pcsaegranate and mulberry jams enjoy an 
excellent renown. 

The valley depression has 3 teriraces — though not through- 
out. Up tloe valley as far as the half-way point they are distinct; 
thereafter they are hard to trace. They lie aboait 20, and 
120 m, respectively, above the valley floor. They end at the 
valley mouth, a matter we shall discuss later (Route V) . The 
frequent occurrence of earthquakes in Birdjand and Khusp, and 
especially in the Shuragan valley depression itself, indicates 
that defonaational movements have not yet ceased here. The popu- 
lace complains of the intensity of the many tremors and of their 
destructiveness . 

Hear the end of the valley mouth an ancient fort stands 
on the lowest terrace, evidence of the importance of the pass. 

Here we find sharply dipping chloride-rich coarse congloiaerates 
(Rock Sample UCXII) under great strain. They are unconfoi^aably 
overlain by beds of calcareo\i8 8aiid8t<a3e (Rock Sample UQCXII), 
clearly dsaaonstrating the double folding of the mountain chain * 
Apparently the conglomerates are bedded on top of the chloride 
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slates Ki€En'tioned above, since raost oi‘ the constituents are frosii 
the latter. later ve find flatter congloiaerateB striking 70^ 
and becoming finer and yellower in the overlying layers 5 still 
later they appear in the form of an anticline, 'under the crest 
of which lies the village of Gubigan . ^ne tiny place with its 
chloride -green houses is situated on the lower gravel terrace, 

froEn which the amply irrigated fields sink in steps to the valley. J 

The population here is insured an additional inco^ae from wood 

transport to Birdjand. | 

From this point on, the stream bed, which contains water 
only in the winter, has steep banks and is incised 5 m deep. We 
move along it to the hamlet of Keiateh-Mudvat-Ead ji-Beg . It con- 
sists of 2 houses and 2 families who live an the fruits of the 

fields and gardens. They also weave mats from cut reeds. The | 

blunted pyramid of the Kuh-i-Rich, which has been visible along I 

our entire course, stands here as a characteristic landmark. The ! 

local Inhabitants knew many sagas about the mountain connected j 

with Rustam and other heroes of the Shah-Hameh. Possibly the | 

name of the mountain is related to the name AridJ, son of Feridua. 

It is more likely, however, that a pre-Iranian name sui'vives here 

in this "holy mountain"! I have already discussed this (Volume I, i 

page It is ama2sing to find pre-Islamic legends still alive j 

here; for example, the local people know that the Kuh-i-Rich was 

formerly used as a laying out place for the dead, a monumental j 

"Tower of Silence.” 

We were told that a rider in relief sculpture could be seen 
on the rock face of the Ruh-i-Rich and therefore decided to make 
a short detour up the mo\antaln under the guidance of Yussiif , the 

I 
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second of the 2 inhabitants of the hamlet; the other happened at 
the time to be on the way to Birdjand with a load of wood. 
third terrace to which we now climb, is very large here and has a 
garden with nxamerous huts in which inhabitants of Khusp seek refuge 
from the swamer heat. The terrace is transected by nuiaerous sinall 
gulches which begin at the foot of the mountain; they contain tama- 
risk. Although its value as firewood is slight, it is collected 
and transported to Bird^and. After 2 km we reach the 2 houses of 
Batjik. The soft brown sandstone rocks on which the hamlet is 
situated strike 90 ° and, especially at the foot of the luoxontain, 
dip sharply; the light colored eruptives (Bock Sample LXXI) of 
the Kuh-1-Blch, rich in hornblende, rise abruptly. We were not 
able to deteiTBiine the relation of the sandstone bedding to the 
eruptives, but the pointed pyramid form must be attributed in 
large measure to the resistance differentiation between the 2 
types of rock. 

After 3 km we arrive at a pass 250 in above the starting 
point, i.e., at an elevation of 2,120 n. It does not afford the 
expected view of a westerly continuation of the mountain range, 
but rather one of the transected plain of Khusp, broken by a few 
steep, inselberg-like cones. Apparently the Bakaran Chain is 
bounded in the west by a fault, plain is furrowed by numerous 

streams and covered on the gentle slopes with broad salt ef- 
florescences. The only settlement is the small village of Kharduzd 
(straw thief), about 4 km away. The plain is divided in 2 by the 
Barunda, its highest double peak, about 8 km to the west. Climbing 
steeply in the direction of the north face of the Kuh-i-Rich in a 
boulder -strewn furrow we look down into a defile in which a sharply 
graded rill is incised. The north face of the mountain exhibits 
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jEUch honeycomb weathering. Inhabitants of the surrounding area 
also live in the defile in the hot weeks; it is a shady place 
rankly overgrown with dog roses. As it turned out the guide could 
not find the relief sculpture; but the inhabitants of Khusp as- 
sured rile that it really exists. Perhaps the guide did not want 
to disclose its location to me. For my part I was hardly re- 
covered from a severe illness and could not find the strength to 
undertake a second cliiab by myself. 

Only a kilcoaeter beyond Mudvat -Hadji -Beg the valley narrows 
to a canyon, in which we find outcrops of chloride slates, phyl- 
lites, numerous mica schists, but also the eruptives of the iCuh- 
i-Kich. At a fork in the river, where the valley again widens, 
lies a farm with orchards and fields. The numerous springs hers 
have even conjured forth a meadow, a rarity here in the east. 
Further along we note lime in the chloride slates, broad, sharply 
dipping beds of pbyllite striking 100 to 120®, and mica schists 
striking in the same direction. Toward the end, the valley be- 
comes very steep and contains a great deal of pebbles of the Kuh- 
i-Rich eruptive; despite the elevation, the vegetation is sparse 
with saltwort predcaainant . Of course in April and l%y there will 
be a much greater variety. Climbing over coarse conglomerates and 
sandy slates (Rock Sample JJQC), we reach the pass, 2,0^0 m high, 
still 400- m beneath the sinomit of the Kuh-i-Rich. The watershed 
has obviously been pushed back in recent times. One can see how 
the crest line of the pass swings to the south, especially near 
the Kuh-i-Bich. The overturned beds on the south slope of the 
Kuh-i-Rlch show, as already reported, that this Is the ridge of a 
range of Alpine type. This impression becomes sti*onger on the 
des cent . 
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b) From th& Pass to Ma.1aQ 



Tne dee cent southward is less steep and we encounter sorter 
forms, which Is to be e^q^ected in view of the steepness on the 
northern side and the retr^t of the watershed resulting froK the 
more intensive erosion of the northern drainage. The rocks and 
the attitude of bedding change frequently! it is impossible to 
establish a basis for a special description, for the hired caravan 
guides insist on pushing ahead* The almost coraplete lack of 
vegetation at the pass is probably to be attributed chiefly to 
the sharp wind which we encountered as a regular thing in this 
vent hole. A little further down however saltwort and tamarisk 
appear. Descending in the broad floor of a valley, we encounter 
"greenstones,” a phyliite bed with 20® strike, and later brown 
rocks similar to mica schists. The valley cuts slowly down, cuts 
out "Kanzeln,” and narrows to a gorge where the outcrop consists 
of chloride slates which alternate constantly with dike rock 
(Rock Sample LXXVI: classification undeterKiined), and later 
merges to massive limestone. The pebbles are o£ the ^^uh-i-Bich 
erupt Ives, but the latter were not obseived outcropping south of 
the pass. Another 2 km along the sinuous river bed clay slates 
appear, and, still later, the brown rocks similar to mica schists. 
They are sharply folded and strike east-west for the most part. 
They are overthrust by very flat pressed fault breccia (Rock 
Sample LJDCIII), 

The path now leads along the right bank of the river bed, 

7 

which lies 15 m deeper. We observe the characteristic tamariskj 
it grows ever thicker the further we descend. Two to 3 km beyond 
the pass the path descends to a broad valley depression and we 
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arrive at tlie hamlet Kelateh-Allah-yar. A qanat covered with a 
platform Irrigates figs, pomegranates, and a few fields^ There 
are dark green eruptives here with veins of lime (Kock Sample 
CKIX); the pointing strikes east -west. The stream now grows 15 
to 20 m broad. We encoimter a gneissic rock with malachite and 
siderite, discolored by iron, intensively weathered, and croiiibling 
(Bock Sample L>IXU’). Soon we again ccffae upon the flat -pressed 
fault breccias; to the left of the valley they strike 60 ^, to the 
right, Later we come upon a vein of malachite striking 20^, 

evidence that the rumors we had heard of copper in the Bakaran 
Mouistains were certainly not without basis . Our path, which has 
been running for 3 ^ 0 ^^ l4o^ course diagonal to the line of 
strike, now swings around to 215°* soon reach the margin of 

the mountains, which is set off in piediaont steps, as it were, 
from a hilly area. ’Ihe latter is transected by numerous giillies 
and dotted with a few inselbergs; it merges to the plain of Ma^an, 
which is bounded by the all-dcaninating Shah-Kuh. 

We repeatedly encounter nonirrigated cultivated land. An 
attempt is made here to raise wheat with dry farming. The gi^und 
is nc«f (15 March) being broken for seeding in the broad river bed 
(which we are about to cross). The peasant makes use of the moist 
ground to gain a little extra grain, taking his chances on the pos- 
sibility that the bed will be flooded. Frequently bands are set 
up, i.e., small dikes on gentle slopes which catch the sheet flood, 
moistening tlae ground with the dammed up water. 

©le river now narrows* We break a sample from a dike rock 
{Rock Sample IXXVI) with 160 ® strike and verticgd dip* We move 
along sharply dipping yellcw canglomerates on the right to 
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Chashmeh-i-Sard (Cold VJeli), a place coaisisting of 7 farms and 7 
ruins, 'me cotton £i%3Eu the abundant crops here is spun locally 
and -woven to beautifiil Chadurs (woman’s cloak) with yellow borders, 
^‘he poverty-stricken people, who for example had in February only 
one cow, one rooster, and 7 hens, gain some extra income frori the 
sale of their fruits (mulb envies and pomegranates) and frcss 
transporting second rate firewood to Blrdjand. 

There are 2 routes from Chashmeh-i-Sard to l<to.^an. We si^ll 
discuss first the direct one, which we took on 20 January and 11 Feb- 
ruary. 

(l) To I4a.1an via Kelateh Mollah-Kbodadad (Mullah God Gave 
It) . We move along an incised stream bed about 20 u deep, past 
cotter fields, sheep pens, and a small dike* Six km b^ond the 
pass the rock begins to change constantly. There are steeply 
dipping, heavy iron -bearing c<:^gl<»aeiates with 10® strike^ later 
they dip only 30®. Still later phj^aiites, gabbro, eruptives rich 
in hornblende, and tuffs appear in the river bed. Soon tlie path 
leads downstream beWeen 2 streams over a gently rolling semides- 
ert with scrub vegetation. The elastics, which at first were 
about the size of a child's head, becoffne even smaller the further 
we go from the foot of the mountains. After 9 hm the 2 farms and 
the gardens of Kelateh Mollah-Khodadad cesae into sight 200 ni to 
the right. Looking back to the mofun tains, we see that the eexn- 
fuaed green and red folds tower to pointed cones further to the 
east. In January they lay \mder snow. 

Our path now leads to the right, cutting diagonally across 
numerous erosion channels which grow deeper and deeper the further 
downhill we go| eventually they are Incised 5 to 10 m, forming a 
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rolling terrain, the left is the ^«)us•ual ci’ater of the Aghal- 
Kuh-Givshad which we shall visit on the pamllel route to Ha^Jan, 

To the right is the Siah-Kuh; the path soon turns and hea4s toward 
the latter, : t the end of 15 hm we pass 2 xvlns one km to the 
ri^t, reaaiains of a past civilization. Moving downstream along a 
stream hed we find outcrops of tuffs and eruptives rich in horn- 
blende, The path now leads along 2 dTy beds between the Slah-Kuh 
and a few hills which rise from 20 to 60 m above the plain. At 
the foot of the i&ih-Siah we break a sample of melaphyre, the same 
which we later find with steeply dipping tuffs (in Bock Sample 
IXVII), An abandon^ baus stands in the foothills. This together 
with a number of dams up to caie m high^ indicate that the land 
here was fojrmerly more inteajsively cultivated. 

We now cross a number of shallow^ sandy gullies with fre- 
quent piles of gravel on their slopes. At the nineteenth kilometer 
we break saisples of melaphyre and tuff from a ^mall subdued ridge 
trending east-west. Here again we find abandoned retaining dikes. 
There is a small spring which dispenses a little water. 

The vegetation on this steppe 'consists chiefly of saltwort. 
Two and one half kilcxneters before Majan the ground is either veiy 
smooth and strewn with dark sand or irregular and strewn with 
elastics to the size of a child’s bead. Later we cross the 
stream which has accompanied us to this point| it is 4 a deep here^ 
but the banks are not steep. We are now moving across a smooth 
desert stepped there are no salt efflorescences, however. There 
are artemlsia, seOtwort , and the spherical hedge hog plants until 
we coiae to a sxaall chain of hills with melaphyres and small agates, 
T\iffs overletln by sandstone and conglomeretes now appearj they drop 
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aw8Ly in one stage to the fiuitsd pXain of* 14a Jan* local In- I 

hahltents have dug caves as niuch as 20 m de^ in these tuff's as I 

places refoage In time of danger* j 

^2) 2?o MaJan via the Kuh-Glvsbad . On 15 March we went f roasi 

ChaslEueh-i-Sard to Majan along the ottier path, the one via the Kuh- 
Givshad* It leads across numerous bands for almost a kilometer to 
the village of Kballran with Its many gardens* /\nother 800 m and 
we reach the haaslet Aliabad, which couBlsts of only 2 farms; its 
rather extensive wheat fields have tak®ni on the reddish brown color 
of the ccmslaffierates . With the Kuh-Givshad on our right tMs time | 

w© move downstream along a stream bed^ on the banks of which salt | 

efflorescences once again appear* Since such efflorescences ap- i 

pear only to the east of the Kuh-Oivshad^ one might assume tl^t j 

there is a rain shadow here; but it is difficult to see wliy the 
rain should come only froEi the west and why the mountain^ which is 
barely 6o m high ax^ 200 m long, should have such a strong influence. 

It is possible that the horizontally bedded, coarse sandstone rocks 
and conglomerates have a connection with the formation of these salt 
efflorescences* %ey are unconformably bedded over the tuffs and 
eruptives and are obviously a young formation* 

The I^-Givshad has perhaps the most extraordinary appear- 
ance of all the mountains of eastern Iran. It is almost perfectly 
circular; frcsn a distance, with its slightly closed, only somewhat 
Jeigged crater rim. It looks like the work of a great meteor; a | 

closer lo<^ however reveals that this small "lunar crater” with j 

its eruptives and tuffs is undoubtedly c£ volcanic origin* The i 

crater with a radius of about 75 bs, has a very beautiful, uniformly 
vi-f gh soiama which drops abruptly as far as the tuffs, where the slcfpe 
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becomes geniilex and "theo laerges to tbe C 2 *ater bot^tcjm. The crater 
vas undoubtedly filled at one time ^th a small laJse, but tbe water 
created an escape to tbe soutb In tne f03!T3i of a lacsandering ravine 
wMcb on occasiooi serves to carry away the heavier precipitation. 

In g^aeral the tuffs are overlain by hombiendic effusive rocks 
(Rock Sanqole CXXVII). (Byer (43), Skrine (129), and Gabriel ( 62 ), 
mention a crater in Serbad west of the Kuh-i -Taf tan which is re- 
garded as a meteorite crater. On the basis of its form it would 
appear to be similar to the Kuh-Givshad * ) 

A second noteworthy phencga^on is a waterfall in the peculiar 
cons^-cmierates near the Kuh-Givshad — a rare sight in this area 
where the streams have leveled everything. The sandstones, broken 
into great blocks, are bedded up to the edge of the stream. 

Leaving a village 500 m to the left^ the cattle of which 

find a little pasturage near the Kuh-Givshad, we raove through low 

hills constituted of red erupt ives and once again come to the strsam 

with its canglomerates . After wandering for a long time over a 

desert-like steppe and rolXing hills with numerous bands on the 

gentle slopes, we come to an esGasr^aent made up of the familiar 

horizontal conglomerates and sandstones siQ^erimposed on tuffs. 

o 

A 2 -km long qanat comes to the surface here^ its water was 20 C 
on 30 January. Hot far from the source it powers the mills of 
Majan. 

One and one half kilometers before ^an we come to the 
vill^e of Gulund, which lies halfway up a hin crowned by a 
ru.ined ^ef^ 1 ge fort. Ve move across niaserous fields and d^ubs and | 

arrive at the main center, Majan. ; 
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Birdjand valley depression vita the S^ur-Rud or Rud-l-Bird^and j 

vas formed in clearly recognizable en echelon faults* 

Thus the northern front of the Bakaran Mountains was cer*" 
tainly formed diastrophically and the same is probably true of 
the westernmost part as well# VTe frecjueotly found these direc- 
tions to be the main tectonic lines# 

To the north of the l^uh-Rich are twice -folded mountains 
relative to which the graben of the Birdjand -valley depression is 
sunk# 

South of there we encounter another type of mountain# 

With their gneisses, mica schists, and phyllites, all sharply 
folded in a unit, with their fault breccia and overfaults, end 
with the alternating directions of strike, they are recognizable 
as mountains under great tectonic strain very similar to the 
residual fold mountains in and around the lut. /t the present 
time we cannot say how much of a connection there is here, if 
Indeed there is any. The Bakaran Mountains, with their gabbro, 
serpentine, and chlorite slates, have no counterpart in the east- 
ern liUt# 

The Kuh-i-Rich and its neighbors to the west probably rep- 
resent a fissure eruption# These eruptives formed the crest, but 
were later isolated by the retreat of the watershed. This inter- 
pretation is strengthened by the noteworthy fact that the Kuh-i- 
Kich towers high above the surrounding area, despite the fact that 
it^lies 5 km to the north of the present-day watershed. 

Of the phenan^a along this part of the route, the Kuh- 
Givshad and the nearly conglomerates deserve very special attention. 
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Unfortunately our photographs were destroyed so that it is im- 
possible to present a pictiire of this amaaingly syiametrical trun- 
cated cone« It has the embryonal form of a volcano in a laid-stage 
of devel 03 ?ment leading over to the explosion pits ^aaren/i it must 
have been formed by a single explosion* Judging by the young 
this eruption must have taken place in very recent geological time. 

It is doubtful that the present-day amount of precipitation could 
have caused the crater lake to overflow! for undrained basins are 
no rarity at this elevation (l,580 m) on the edge of the hut. It 
is therefore likely that the crater was drained during a period of 
precipitation. It must have lasted a long time, since the long pro- 
file of the escape channel is already in equilibrium. The peculiar 
conglomerates and sandstones are younger than this small volcano! 
they can be traced as far as the erosion margin of the narrow Majsua 
valley depression. They are evidence of a great gravel deposition 
which we shall encounter again 4^Bt this side of Khusp, near the 
end of the route. Ue shall deal with this later. 

B. Ma.1an to Karliaabad 

{a ) Ma.1an 

Between tJ^ Bakaran Chains in the north and the J^hah-Kuh 
Mountains in the south lies a moderately furrowed plaJLn broken by 
isolated hills and small mountains. In its center, along the west- 
ward flowing Kared^an River (called Bud-i-Gaz, i.e.. Tamarisk River 
on the English map) is a fertile alluvial plain, the D^ulgeh q£ 

Majan. Rimmed by high mountains but open to the w^t winds, it re- 
ceives a great deal of precipitatiooi the snow in the mountains 
maintains the moisture into the spring of the year. Because of the 
good soil ar^ the ample water supply there is a greater density of 
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villages and settlements here tlaan anywhere else in Qainat* l^ey 
lie In a circle extending from 10 to 15 to aroonad Majan: to the 
northeast are the villages Karizah, Gulond, Kuzab^ Hamsah, Kelateh- 
Sarhar^ Afrldahad^ Karlmabad, Aliabad, and Kadj^ to the southeast 
are Kushe^y Hssarat_, Kalctabad^ Sardabad^ Fesiabad^ Akbarabad^ 
Hoseinabad, Kushe-Shah, and mihmud; to the southwest are Gurian^ 
Talkhabad, Pei rut, and Matoedabadj and to the northwest Alabad, 
Kararik, Sharafin, Beh-Mir^ and Gangou. It is notewortliy that 
the population thins out to the west and finally ceases, for here 
there is no njountain wall, and the water becomes salty and the 
grotmd turns to desert with kavir formations. 


A surprisingly large part of the land is cultivated with- 
out artificial irrigation. The broad funnel of the plain, open 
to the depressions of the hut, the relatively high elevation of 
the area (l,400-l,600 12 ), and the aiophi theater form, all work to 
insure abundant precipitation during the rainy season and prevent 
the falling snow from melting iMoediately . Therefore it is pos- 
sible to practice various types of nonirrlgated farming -^fithout 
involving too great a risk. Of the nonirrlgated fields, some are 
left fallow and without manm*e for one or 2 years, while others — 
usually in the immediate vicinity of a village — are fertiliEed 
and planted regularly. Manure, to be sure, is scarce for it is 
also \:ised for heating, land that has lain fallow is preferred 
for cultivation without irrigation. 


The fields are cultivated pr3js».rily with wheat, barley, 
millet, fodder beets, and ail sorts of vegetables. Fruit, of 
whlcdi there is but little in the salty depressions, is cultivated 
extensively in the wind-protected valleys and is bartered for the 
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Brain eravn In the plain. Cattle ere bred extensively. Ib addi- 
tion to the usual sheep and goats there is a aurprlslngly large 
number of cows, additional evidence of the relatively great pre- 
cipitation in the area. It la not unusual for a single household 
to have 3 or cowsj unlike the sheep and goats they give silk in 
the Vinter as veil as the sintcuer* 

Majan proper, the largest center in the area, has about 100 
houses of the usual doaed structure with small hadgirs open to the 
HHW, The grain is threshed on numerous floors rimmed by loi^ walls 
of loam. It can be t!^en immediately to the nearby watermill, an 
extraordinary gift of nature here on the edge of the desert, never- 
theless the numerous ruins are witness to the fact that Majan — 
like all peasant aettl«nents in eastern Iran far from the main- 
streams of traffic - must have declined in population. Here too 
opium smoking is widespread. In addition to a mosque and a school, 
Majan has e refuge fort; but, like the town wall, it is fallen to 
ruin, a sign of general peace. On a small isolated hill to the 
west is the residence and garden of the local potentate. 

Because of the greater abundance of water, the plain of 
Majan is far more densely populated than that of Birdjand. It is 
broader and open to the west irlnds, while the Birdjand valley de- 
pression is narrow, especially at the head. On the edge of the val- 
ley depression the zein winds are confroated by mountains a, 000 to 
3,000 m ^gh, with the visible result of a genuine river- which, 
swelled here and there by the abundant snow of the Bakaran Mountains, 
cao-tBlns water throughout the year, an extraordinary rarity in 
eastern Iran. We shall encounter -this river again in the last part 
of our routes 

- 78 - 


Sanitized Copy Approved for Release 2010/08/17 : CIA-RDP81-01043R000700020001-7 




Sanitized Copy Approved for Release 2010/08/17 : CIA-RDP81-01043R000700020001-7 



Despite the fact that Its location in the area is more nearly 
peripheral than central, Wajan is a market place; this can he at- 
trlhuted to the api^g near Gul\ind which powers the only water mill 
in %hm area. 

Tvfo kiloaaeters south of here, on the other side of the river, 
is the ruin of a solidly built castle vith tower, walls, and a moat. 
It is situated on the highest peak of a small chain of hills about 
60 m above the valley floor* Accoirding to the tales of the local 
populace this is t'ne remains of a castle of Rustam’s daughter, 

Ma«3an, whence, they say, the name of their place. It probably 
belonged to the Assassins* The answer could probably be easily 
ascertained on the basis of the clay and glass shards, of which 
there are many* The hills themselves are coaistituted of hornblende 
andesites and tuffs with nimierous quartz crystals. To the south- 
west of the ^Cuh-i-Rlch, which is clearly visible from here, I was 
shown a mo’mtain said to contain the Qal’eh-Rustam. In any case 
this area might be an excellent site for archaeological work. 

(b) Across the Khh-Sbah to Karimabcid 

On l6 March we left Ma^an and proceeded southward across 
the chain of the Kuh-Shad to Kariiaabad. Since this mountain, which 
towers over everything, is the last great elevation before the hut 
Desert, it seemed to us important to determine what sort of ma- 
terial it is made up of* Through wind (from the southwest) and 
rain we proceed between cultivated, later fallow, fields with the 
mountains Khredjan and Malgulen on the right J these flank the 
cultivated plain in the w^t. i fter 1.7 kaa we cross the Karedjan 
River and pass between the hill with the castle and an elevation 
of andesite into an extensively cultivated plain hitherto 
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hidden froaa our sight by these hills. After k Im we reach the vil- 
lage Wakhtabad, which cans is ts of about 20 houses and numerous 
ruins I there is a little salty water here, itumerous villages are 
visible to the east. A few hiandred raeters more and we arrive at 
the village Akbarabad with large orchards, chiefly of pomegranate 
and almond trees. Beyond this village the cxativated land gives 
•way to a slightly farrowed steppe. Another kilometer and the 
groiind is covered with the familiar rock debris and pava[aent, 
probably indicating that the cultivated area included the steppe 
at one time, ^here are various dikes in the river on the riglit. 

We bad already determined that the cultivated area formerly ex- 
tended further than today on the north side of Majan. 

Soon the terrain becomes more diversified. To the east is 
a small sharp -peaked mountain, probably of eruptive rocks. The 
river we follow now has terraces* After ih km we reach Shaikhabad, 
a village consisting of about 50 domed houses, the walls of which 
are constructed of a melaphyre which we encountered Just bei'ore 
reaching the place (Rock Sample CXVIII). Vfe now have a clear view 
of the mountains, and as we move along ve note 3 clear-cut terraces, 
10 , 50, and 150 m above the valley floor, embedded in a level about 
too m high. At the end of I8 km we reach the village Mazar-Shah 
In the midst of a hall and thunder stonaij the aneroid is falling. 

At this time of year I6 peirsons including children live in the 10 
dome-roofed houses of Masar-Shaii| in the suimner the population is 
much greater because of* the Influx of families from Majan. in the 
many orchards grow inulberries, apricots, pistachios, alttonds, wal- 
nuts, and apples, the latter of the renowned Meshed quality. This 
fleck on the saap also attempts to compete with the Khurasan me- 
tropolis with a holy gravej it is idyllically located under poplars 
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S lea to the south aud is STJ^posed to contain the body oi an iniaiii. 
To the north of the village a ruined fort stands on the seccaid 
-terrace of a iDrancli of tlie river. 


Wheat and cotton are grows on the terraces, sometimes with 
douhs, soaetimes without, ^he town's one and only cm is used in 
the planting. ShedP aad goats are numei-ous. If there is a. hea^? 
anowfall daring the winter, the river contains water for a long 
time and a good harvest can he counted on. Various siiailar loca- 
tions in the south and east keep houses reudj^ for suiimier ewcuees. 
•Che entire area is called locally "Kuhistan," a name frequently 
applied to maatsinous areas in Iran. Ataond and pistachio trees 
are cocaaon here as well as zygophylluo and tamariek. 


The way leads to the tiny nearby village of Shanedu, lo- 
cated on the lO-itt high gravel terrace, and from there to the secCBia 
terrace, which hare extends over eruptives with kaolinlzed feldspars. 
It merges with a broad plain, which we follow* the latter is over- 
grown with tamarisk and thistles. The river bed narrows to a gorge 
beycKia Madnuk, a village 1,775 m iJigh with 5 houses and gardens} 
at this elevation there are no pistachios. In order to reach the 
neighboring valley we climb across an interstream plateau with 
tamarisk up to 2 l/2 m high and sparse arteaisia. With the in- 
creasing elevation the tamarisk dies out, the saltwort becomes 
less comman, and the thistles give way to Tedaeh kohl (mountain 
plant). Ihe distinct terrace cooflguratians also appear in the 
new V-valley at distinct levels. The valley, in which large stone 
blocks Ue, soon bewsnes steeper. The path zigzags toward the 
pass. He reach It on 17 March at 1100 hours, the temperature Is 
O® C, there is snow and fog, and the north wind is blowing shaiply. 
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elevation here ie 2,290 m, 860 m above the Ma^an plain | but 
of course there le no view. We take specimens of an eruptive rock 
(Rock Seniple CXIX) and of a lime and iron -bearing dike rock (Rock 
Sample CXX). 

The path leads steeply downhill along rock walls| the deeply 
incised river is in the process of forming a terrace. There grows 
here, in addition to taiaarisk, arteraisia, and the mountain plant 
mentioned above, a type of rhubarb called rivas which is collected 
for use as a vegetable and as a hair dye. When the valley narrows 
to a gorge we leave it and climb uphill across a stony pasture 
land, then downhill again to the small village ^^asar-i-Surban, 
situated in olive orchards on a 15-m high gravel terrace. As we 
move along the left terrace of the vall^, which is broader now 
but without water, we observe gardens in the river bed. Ap- 
parently the people here have no i^ason to fear great floods. We 
leave the valley and climb to a small height which affords a view 
of a broad river bed and a peneplaned hilly area with numerous 
peaks ^ it slopes off toward the north, rather than the reverse, 

\diich we bad expected. 

The hills are made up of conglOEierates and sandstones with 
veins of lime which strike 120® and in the beginning are vertical j 
they apparently lie crver the eruptives we have passed. As we pro- 
ceed downhill we <^serve east -west strike with dip to tiie norths 
the uniform height of the peaks is amazing. 

Twenty klloraeters beyond Mazar-Sliah, just before ve ireach 
a new narrowB, we come to the village Kalaij^ its 20 doae-roocfed 

I 

houses of stone are sittiated In a broad evorsion with abundant room 
for fields. To the 3 rtLghb lie the villages Bid and Chad'ur. The 
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narrowing of the river results trm its entering eru^tives (Rock 
Sample CXI and CXXXI)* We move across these eruptives and step 
out onto the great pediment of the Shah-Kuh, then travel downhill 
almost 20 km across the latter to Kiariiaabad. To the left at the 
margin of the mounteins we see axiiOther village, the last sign of 
civilization we encounter till we reach Karimabad, Tamarisk 
one-ea high still grows in the bed of the river. It is interest- 
ing to note iKWf the material on the s\irface grovrs ccsastantly finer. 
Thirteen kilofaeters beyond the margin of the mountains the streams 
and smller rills are coa^rpletely subdivided. The surface is cover- 
ed with sand and garuss with only occasional appears^nce of coarser 
detrittis. ^en begin the deflation hills overgrown with tamarisk. 
Another 1 l/2 km and the coarser debris disappears coaapletelys 
after 15 km sand and loam and kavir formations begin to appear. 

Salt efflorescences cover the slopes j only where siaall bands have 
been set up is the soil desalinified. After 19 km we arrive across 
sand and dunes at our goal for the day, Karimabad. 

According to our observati<»is the crest of the Shah-Kuh, 
unlike the parallel chain to the north, is constituted of erupt ives^ 
they could not be definitely classified macroscopically, but in 
other routes west of here we encountered hornblende andesite in the 
Shah-Kuh. The characteristic features of the northem slope are 
the 3 terraces of the river coursej they are aabedded in a higher 
level which could also be described as a tr^ough, and significantly — 
are parallel to tJ^se of the Shuragan Valley. Their sharp diverg^ce 
frCK each other is indicative of intensive deformation. 

A second outstanding feature is the level which unites the 
sedimentary hills. It lies before the eruptive laountains as an 
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incliiaed Since, contrary to the rule, it slopes to the 

north, one must assume that it was not only formed after forma* 
tion of the summit area but in relatively recent times, and that 
this formation was acccenplished over a i:y:*eat crustal block. 
Otlierwlse tlxe slope would be reversed. These sedimentary ac- 
cumulations must be older than the erupt ives which lie over them 
and — » at least in part — • the same age as another eruptive series 
which is interb added in them. One is tempted to equate these con- 
glomerates and sandstone rocks to the fold mauntains observed to 
the north of the Kuh-i-Rich| these are also overlain by eruptives. 
But this could be confirmed only by special investigations. 


C • Prom Madan to Bamund 


We traveled the stretch between Bdajan and Hasnund on 19 Janu- 
ary, 1 February, and 10 February. On the last trip I was sick and 
therefore not able to make any observations. The results of the 
other 2 trips are summarized here. 


From Majan to the Kjaredjan River the way leads between cot- 
ton, wheat, and barley fields \diich are often separated by low 
walls. After turning to the southwest it leads across pasture 
land and a dry farming area, the letter evidenced by the nianerous 
bands. The salt efflorescence, the first we noted in loamy soil, 
had been washed away by the rain on the second trip. We cross a 
djub and a qanat and after 3 km come to hills of ert^tlve with, 
large hornblende crystals (Rock Sample CXV). After 4 km we descend 
to a deep stream bed coming from a garden village on the left, then 
move a gentle incline along a smooth path with gray hills to the 
right made of the same en^tive or of olivine basalts. We cross 
2 stream beds about 10 m deep and in the fifth kilometer note a 
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The path vhich now leads through a slightly dissected hilly area. 
Is covered with fragments of olivine basalt and green erupt ives 
with hornblende disseitilnation lines. later loam is predominant 
and CH 3 ly the small heights bear angular fragments of dark green 
eruptive to the sise of an egg| the water coui'ses contain 
pebbles up to the size of a child’s From here we can see 

the Kuh-Madeniog to the north of the bi]ah-Kuh. Its crater is 
drained to the northwest into the broad Qal ’ eh-Lak«2?shapan Kiver. 
!fhe latter, flanked by the foothills of the mountains, lias ande- 
site or dark green eruptives in its gravel. The path crosses 
this river in the fifteenth kilometer^ further upstream by the 
dry bed there is said to be the ruin of a castle — as indicated 
in the name Qal*eh. 


We have now enteired into the spurs of the Shah-Kuh. A path 
branches off to the right to the village Felrut, the westernmost 
settlssent on the plain of Ma^an. After crossing a river bed 
80 m broad we come upon the road to Khusp. It Joins with oiir 
path which now leads a broad valley with isassive, horizontal 
ccmglosmerates 10 m thick on the right slope* After 19 km we ar- 
rive at Bamund* (The stretch between Hamiuid and iCarimabad will 
be described in Section E. ) 


The route from Majan to l^mund did not disclose anything 
sensational, but we observed that the ground north of the Shah-Kuh 
is constituted of eruptives and that the streams flawing down from 
the moiantains bear pebbles of tMs rock only. 3?he clearly visible 
sOBssia also besp^iks the volcanic natuire of the 3hah-Kuh. The 
stretch is divided into distinctive sectors. Irom Majan onward 
lies about 200 m above the present -day surface a level of pene- 
planation which surrounds the various hills and inselbergs. 
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It merges to this top surface, w3alcli is only slightly dissected. 

At the point vhere the present-day surface begins to slope more 
steeply the terrain is transected by numerous stream beds and there 
are i3o3.ated inselbergs not connected by any apparent uniform sur- 
face. A third type is an area dissected by small trenches| fur- 
ther down where tlie wadis are more deeply incised, there are insel- 
bergs. The fourth type is the mountainous area of Hamund. 

If we attempt to reduce this stretch to a conimon denominator 
we see that there was once a level over which towered isolated 
residtial knobs. This level was broken up by erosional processes 
of varying intensities! wherever the present-day surface is but 
little dissected it can be equated with the old surface. Once 
a^in it is apparent that chemical weathering, salt efflorescence, 
and kavir formations occur only Mfhere there is water under genuine 
capillaiy attraction. Even in the dry river beds of the ^hah-Kuh 
area where the water -- which is available only in the winter -- 
runs in, such foiiaations are not possible. We shall deal later 
with the horizontal beds of congloiaerates of Hamund. 

locally Hasaind is also called Hammond! the correct name is 
probably Hainan (spa). Of its 30 houses, half are eanpty. In its 
extreme I poveorty it is another example of the fate we described in 
connection with Deh-Salm (Boute I). It had many camels once, in 
the days when camel breeding was profitable, but today it has cone. 
Once it was populated entirely by free peasants, but today many 
have sold their water rights to the lords of Khusp or Khrimabadi 
they sold their **Shaban-u-Rus" for 2^000-^,500 rials {ii- 00-500 marfcs) 
and moved away — those who did not succumb to the <^lum habit. 

{A Shaban-u-Buz (Day and Bight) is the right to inundate a field 
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With djtib water for 2k hours accordiMg to a locally established 
rotatl<»3 plan — evex*y 13 days here.) The manor lords hire peas- 
ants only as field workers and pay them l/k of the crcfp for their 
work. Hejnund, which has very rich soil, grows chiefly millet, 
beets, and wheat; the yield is sometimes 50 times as much as the 
ox-iginal seed. There are a few pomegranate and imlberry trees - 
The home industry is restricted to the making of mats frcrni the 
wool of the area’s few sheep. Of course the area has suffered 
greatly from pltindering. The Baluchi dared to make one last at- 
tack as late as I 92 O; the people fled to the Shah-Kuh Mountains 
as the robbers approached. 


Hamund has no qanat. The fields are inundated in pa 3 rt 
with surface water. Once again we note how characteristically 
free peasants and surface water go together (although this vil- 
lage subsequently fell into bondage because of exceptional bad 
fortune). Tb© most characteristic climatic phffl^csaenon at this 
elevation ( 1,500 m) is the wind, which is deflected to the west 
by the Shah-Kuh and gives the area its characteristic rawness, 
for the pass is a bad vent hole. To be sure, this works out very 
well in the summer. The north wind, which we encountered con- 
stantly here in January, held the diurnal temperat\ire between 5 
and 10® C, but did not bring frost; the latter is not unknown here 
however. Cumulus clouds at a height of about 6 OO m aiTOund the 
Shah-K\ih covered the north slqpe with snow, btxt on the south 
slope there were only a few patches. We were told that in Hamund 
itself scow falls very rarely and never lies more than 2 days. 
According to the Inhabitants, the north wind, which blows strongly 
throughout June and makes the summer heat bearable. There^ 

fore there is a summer influx into the area of nosiads from the vi- 
clnl'ty of Birdjand; their herds find pasturage around the Shah^Kuh. 
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The 2 loess terraces east of EaiminA have apparently 'been 
artificially leveled, upper one^ paved with clay cOJicretions 

(Rock Saitiple CXIX), is covered with so many relics of clay vec- 
sels that archaeological excavations here would almost certainly 
lead to success, ^e sti^eams between these terraces have cut down 
through the loess and are cutting into the bedrock* ^ne attitude 
of the beddiiig indicates tbtit the loess was deposited in a period 
after the gi^vel deposition but before the dowxicutting • The 
lower terrace is under cultivation today* J”ust how the loess 
could have been deposited here in windy Ham^ind is not entirely 
clear, but it is possible that the pass to the south of here on 
the road to Sar-i-Chah creates an air awlri when the south wind 
blows, thereby necessitating deposition. 

(It was recently asserted (ih, page 1?) that genxiine pri- 
mary loess had not been foxind anywhere in this entire arid upland. 
The question of loess in inner Iran is not a new one; von Hieder- 
mayer stated, ”in general its distribution is amazingly limited.” 

But he states in conclusion that "earlier it must have been de- 
posited in greater thicknesses and over much greater areas” ( 106 , 
page 46). E& believes that the Iranian depressions were undoubted- 
ly once filled with loess. Other authoie liave also mentioned loess, 
though only in isolated occiirrences • Hedin discovered the iurportant 
terraces of Turut and also discovered loess alternately bedded with 
sand south of the Great Kavir* Gabriel (5^) discovered 20-<m high 
loess walls south of Bam on the north slope of the DJebel^Bariz in 
the valley of Rudkhane Segeidin which could not possibly be con- 
sidered aqueous loess * Gabriel also established its presence in 
the south of the basin of Shah-JDat where the grandl<^e TO-m high 
"boulevards” are built up of this material* On his first expedition 
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Gabriel (58) found loess west of tiie 20 km southi^t of Bahabad, 

in whlcU the local people used to dig stalls with air holes for 
their sheep Md goats. Sykes (152) reported loess between Tshehil- 
Fayeh and Daxbaud which was disintegrated into bizarre forms. To 
be sure, according to Clapp (30), the great loess accumulations 
are to be found in northern Afghanistan, in Gurgan, and northwest 
Khurasan, but it cannot be said that loess does not occjir in the 
arid upland. I personally also found it south of Basiran, as will 
be noted later. Of course it is blown out of the central deserts 
and is -tlaerefore uswlly found in tlieir surrounding areas*; 

D* The Basin of 

We crossed the Sar-i-Chah Basin several times, stopping 
over in its main center, Kiarlmabadi the latter is usually referred 
to by tlie name of the g^eral area. 

To the north the basin is completely closed off by the 
dofflinating heights of the Shah-l&ih. In the west, separated froa 
the Shah-Kuh by the pass at Hamtnad, are the Hassardar Mountains, 
followed by lower chains called Euh-Honuk and Kuh-Gamberu . In the 
southwest is the subdued ridge of the Slah-Eemer, situated in front 
of the ChahJJosM and the Peterki, the heights which close off the 
hoa-j n in that direction. In the south are a few isolated hills 
which do not cIotc the basin off completely from the catchment 
area of Basiran e 

The basin is drained to the vest by the Shur-®ud and its 
tributaries vhich stream down frcss the above-named mountains, but 
it is filled with the most diverse sorts of kavir formations* The 
bedrock probably consists for the most part of eruptives, but in 
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the Bouttoeot we ctsme upon penepXanad fold mountaino by phyllites, 
mica schists, and serpentines, 'fhe malachite veins there once led 
to an Bttenpt at ca^r mining, traces of which are still visible. 

Evidence of this mining is provided by a special path from 
the village Basgeru km west of Ifiirlinabad we traveled this path 
on 15 January. Basgeru, a village with about 30 domed houses, has 
a few wheat, beet, cotton, and millet fields, irrigated with salty 
qanat water. But only one km south of the village, sand kavir be- 
gins. The water channels of the nearby armall hills, which consist 
of erupt! ves, are filled with sand. We pass a siaall height made 
up of gypsum and after 9.5 km ccane upwa phyllites dipping slightly 
to the south {Kock sample LVIII); they are overlain by talcose ser- 
pentines with epldotic glide planes. .Another kilometer and we find 
hard mica schists} still 1.5 hm further are serpentines and then 
mica schists striking l 60 ° and dipping 35° BSE- cross a river 

with a little water, which has cut 10 ta deep Into its gravel} it 
has hard amphibolite "Kanzeln" in its bed. We come upon mica 
schists striking 150® and then reach a chain of hills disassociated 
from the Tshardasl} in these hills we open a reddish vein with 
traces of metal (Rock Sample LX). The streams running down from 
this rather high mountain also have sharply folded mica schists 
striking 150 ® in their beds. We can observe these (as in Route I 
on the way back) sharply folded, carved out of the degradatiCM 
plain. The larger drainage channels always exhibit 3 terraces, 
the upper 2 rook -cut terraces, the lowest one a gravel terrace. 

'pv,»o proceeding from east to west, we encounter first the 
erupt! veB Of the Shah-Ktih, then the hills of sandstones and con- 
glOTierates (see above), then eri^tives again, and finally the old 
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peneplaned fold laountains In the southwest. As we have alre^^dy 
noted, the Shah->Kuh slopes down along a long alluvial cone which 
becoaes soanewhat steeper where it merges to the Sar-i-Chah Basin* 

Hedin who was in the basin froca 24 to 26 March and crossed it in 
a southeasterly direction, brought back rock specimens from Tshe- 
Bieslffiie-i-Sehesid on the northwest edge; they were described by 
Asklund as reddish gray andesite tuffs, yellowish brown dacite 
tuffs, a reddish brown rock probably of volcanic origin, bright 
red vitric tuff with andesite fra^ents, andesites, and greenish 
limestone with tufaceous jsaterials. 

Little is known about the cliBiate of this area* Our notes 
are based on our own observations and on the statements of the 
local inhabitants; the latter, of course, are not always accurate, 

' but have a certain value when compared with the climatic trends oi 
the neighboring areas. IThe all-important rainy season usually be- 
gins here in January. In 1932 the first rain, mixed with hail, fell 
on IT January. On our second visit to Kariiaabad on 4 Pebruaiy the 
sky was covered with stratus and stratocumulus clouds; a few rain- 
drops fell, accompanied by sti^ong gusts of wind from the south* 

On T February there was a thunderstorm and In the shortest possible 
time the atmospheric pressure fell notably* At 1015 hours when the 
temperature was 11® C and the wind from the south, the aneroid read 
662*5 mm; at 1230 hours with the temperature at 13® C, there was 
a violent sandstorm from the south and the reading was 65T nas. 

Then came a short, loud outburst of thunder. At l400 hours the 
wind, which had been blowing for 4 hours, shifted, began to blow 
directly west, and swept the sky clear* t 1430 hours the aneroid 
fell to a low of 656.5 but almost immediately began to climb rapidly. 
For days thereafter It remained at 663*5 (reading at O 83 O hours); 
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the temperature remained at 15 ®, the sides were clear, and there 
was no wind* (For greater detail see l46)* On 9 April there was 
a thunderstorm a little to the south of here with a little pre- 
cipitation j otherwise we observed no rain* A few interesting 
indications are to be gleaned from the statem^ts of the inhabi- 
tants. At the beginning of January and at the end of February 
Blrdjand had extraordinarily heavy snowfalls, whereas in Sar-i- 
Chah there was no precipitation in January and very little in 
February* On the other hand, it rained heavily in Sar-i-Chah on 
26 March while we were in the midst of a sandstora in the Lut. 

The slight rains we noted in Qal*eh-Seri (about 100 Ion SSV/) also 
fell on Sar-i-Chah at the same time according to the inhabitants. 
They say that by May the basin has no more rain, but that in the 
Shah-Kuh thunderstorms often continue into the summer# Accord- 
ing to Khanikoff there was no rain during the last 3 weeks of 
March ( 1858 )* 

Sar-i-Chah lies 200 m lower than Majan but precipitation 
in the 2 areas varies so greatly that the difference can hardly 
be explained solely in terms of elevation* Moreover the fact that 
the considerable precipitation in Birdjand has little or no ef- 
fect here indicates that the basin has a peculiar climatic posi- 
tion which is probably determined primarily by the surrounding 
moina tains . 

We were able to learn only a little about temperatures* 
During ti^'time we were there they varied between 2 and 25 ®. There 
was no frost during the nights, but the local people informed us 
that frost is a cOiOBnon occurrence. Ice fonaati<»3 is rare and it 
is said to melt during the disiy. Is almost unkna«n here in 
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the plain and never lies xaore than a few ho\ 2 rs» Because of the 
rarity, a few days of extreme cold accompanied by north wind (i*e*^ 
undoubtedly a cold air front penetration) are well rem«mbered| we 
noted such evid®:3ce of cold air penetrations as far as Deh-Salm^ 
But the lack of date cultivation cannot be explained solely on 
this basis, for dates are grown in Uaiband, which, to be sure, is 
almost 200 m lower, but also somewhat furtlter north and certainly 
no better protected. Date trees also grow in Zana&m, which is 
even farther north (see page IpO), and even in the northernmost 
areas of Gulshan, where, to be sure, tlaey often suffer heavy set- 
backs from cold air. Khanikoff rex>orted palms in those areas 
around Sar-i-Chah sheltered from the north wind, but I was not 
able to learn anything of them; nor did Hedin report them. 

In the spring the temperature rises so rapidly that on the 
first day of spring most of the inhabitants desert the villages 
and move into tent caxsps or seek out cooler villages at higher 
elevations. The reason for this is not wholly climatic however. 
Whereas most of the inhabitants of Karimabad go 15 hm south into 
the mountains to Radgaz, almost the entira popiilatlon of Faizabad 
stays at home, despite the fact that the latter is 3 km south of 
Karimabad and at the same elevation. Unlike thcMae of Deh-Salm or 
Shah-Dat, the summers in the Seur-i-Chah Basin are bearable, if not 
healthy. The spring migrations here are based not so much on cli- 
mate as on the ancient law of noBadisin, according to which the 
people seek out the spring pastures in order to spend the most 
beautiful time of the year there and to enjoy the fullness of milk 
which their animals provide them. This mode of living indicates 
that the inhabitants of Sar»l*-Chah are basically half farmer, half 
nossad. 
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Undoubtedly the north wind is predominant in the suisraer, but 
the populace reports that on occasion the south wind blows, bring- 
ing dust and making the heat almost unbearable. The sand diuaes 
travel south for the most part. However since typical dunes struc- 
tures are very rare here, the reports of winds from the south are 
altogether believable, especially since Sar-i-Chah is almost com- 
pletely open to the south. extent to which the nearby Shah- 

l^oh mitigates the extremes of t^perature is obvious from the fact 
that in the south and southwest, nearer the hat, the daily maxiimna 
was always a few degrees higher than elsewhere. 

The connection between mountains and civilisation, which is 
characteristic of the arid regions, is especially notable in the 
villages of Sar-i-Chah. It is only thanks to the Kiuh-i— Shah that 
a civilization could develop here on the edge of human habitation. 
Without the mountain, which dispenses water and life itself, this 
area would be desert of the purest sort. Fluctuations in precipi- 
tation, especially winters with little snow, are often catastarophic . 

Majan, on the other hand, exists precisely because of the 
natiiral environment i Situated 300 m higher than Sar-i-Chah, walled 
in funnel -like by 2 mountain ranges, it has as water sources the 
north wall of the Shah-Ma and the snow fields of the Kuh-i -Bakaran . 
Sar-i-Chah has only the southwest side of the Shah-Kuh and this 
side has but little snow €tnd loses it much earlier in the year. 

To be sure, a little dry fanning Is attempted here and there with 
the aid of bands, but only when there has been a particularly heavy 
precipitation early in the year, and even than only at great risk. 
The barley yield frcm this nonlrrlgated farming serves as additional 
food or fodder, but the daily bread can be assured only through 
qanat* irrigation. 
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Id order to obtain fresh irrigatioD water the qanats laiist 
be extended through the gravel and fanglomerates of the alluvial 
cone into the vicinity of the moxuitains edge (see Route V for in- 
formation on qanats )♦ For this reason the villages far-raaioved 
frcsa the mountains are very much at a disadvantage. Since the 
cost of building a qanat increases disproportionately with in- 
crease in the length and depth of the tunnel, the question of 
rentability — entirely aside from all other factors — limits 
the construction of qanats. On the other hand, it is also im- 
possible to build villages on the pediment of the mountain 5 to 
be sure, the first settlements are right at the edge of the 
mountains or even in the mountain valleys, but these are follow- 
ed by a stretch without villages, for the qanat tunnel must be 
led through the gravel and fanglomerste deposits and the location 
of the villages is deterssined by the location of the qanat out- 
let. therefore the basin’s eastern string of villages is lo- 
cated along a line beyond the alluvial cone where it is possible 
to have water outlets. We did find a few ruins east of here, but 
it was apparent that they had been abandoned because of the lack 
of water* 

Water is also the chief weapon in the battle against salty 
soil. Salt, which occurs in traces even in Majan and which puts 
an end to cultivation there in the west, is a matter of life and 
death jj.n Sar-i-Chah. One could say that the second great problem 
is Irrigation, if the latter were not one with the probl^ of salt. 
She fact that finait here grows poorly or not at all, does not re- 
sult frctti a lack of water per se, but from the fact that there is 
not enough water to desalinify the soil to the depths to which 
the roots extend. 5Che people must be content if they are able to 
desalinify a thin layer of top soil. 
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The second great enesjoy of agriculture is saud^ for the wind 
can blow unhindered across the basin from almost all 4 directions. 
Only the winds from the east are slowed by the massif of the Shah- 
Kuhj they blow gently down its slope as foehns. The winds are 
laden with sand from the dtines which wander across the southern 
part of the basin. These are pushed towaid the south by the pre- 
dceainant north winds, but then sx/irled, up by the violent storms 
from the south, so that it is necessary to protect villages and 
fields with fences. The dust blown from the south is believed to 
enrich the soil in the fields. But sosnetimes an area is b\iried 
with sand in spite of the fences; the mosque on the northern edge 
of Kiarimabad is an example. 

In spite of the bard struggle for water and against the 
muiderous summer beat, the salt and the sand, there are numerous 
villages here, for the soil is rich and the plants grow rapidly. 

How many place names one can read of in Sven Hedin^s works i But 
I mxiBt confess that I did not get to know all of them. The largest 
villages of the basin are Karimabad with hO closely spaced houses 
(about 360 inhabitants) and Fi<i2sabad, with 60 houses chief among 
the southern group, which also includes Husainabad, Kbairabad, and 
Kelateh. The seat of the government — which holds sway over the 
area with a very patriarchal hand — is Karimabad. Hamatsh, lo- 
cated at the edge of the mountains, is the easternmost of the 
numerous small hamlets and settl^eiats. In addition to Karimabad, 
Aliabad and Sar-i-^Cbah are located at the edge of the alluvial cone. 
At the western extreme are Sardeh, Basgeru, end Sar-Chah-Shur. 

The last 2 , both coosisting of 25 to 30 houses, have only salty 
qanat water and xmst haul their drinking water from Karimabad. 

The 2 slowly dying fruit trees of Ser-Caiah-Shur and the few carefully 
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fenced fields indicate clearly that in spite of all efforts it is 
hardly possible to improve one’s lot lander such circumstances. 

<hi the northern edge of the basin are the villages Hassardar, 

Sidu, Feisu, €U 3 d Chashnseh-i-^Sehiaid, the latter the village where 
Sven Hedin pitched Camp No settlements may oe classified 

according to their locations- 

1. 3?hose in the mountain valleys, e.g., Kalai. 

2 . Those at the edge of the mountains^ e.g*, Hamatsh. 

3- Those at the foot of the uninhabitable alluvial cone, 

e.g., Karimabad. 

k. Those in the basin proper, e.g., Falzabad. 

5* Those on the wostem edge of the basin, e.g*, Sar- 

Cbah-Shur. 

Svery village needs its own qanat for irrigation * The ro- 
tation period here is divided into 13 shaban -u-rus • Thus whoever 
buys a shaban -u-rus (for the rather high price of 1,000 tomans) 
receives the right to flood his land on one of the 13 days. 

Usually however the poor people can afford to buy only a part of 
a shaban -u-rus from the qanat owner and are therefore able to ir- 
rigate for only a few hours at a time. As a result it is very 
easy for them to slip into dependency or even serfdom. This is 
sometimes carried to such an extreme that a whole family is obliged 
to hire itself out to the qanat owner as labori as pay they re- 
ceive only flat cakes, 3 Tor adults and 2 for children, plus a 
aoup in the evening. In places the fields have been extended in- 
to the kavir soil, indicating bow rich the soil is here when there 
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is slifficient water for deoalinifi cation and dmm to hold the 
f reah water and keep out the aalty water dui'ing the rainy season . 

The crops grown here are the usual ones for this part of" 
the world* Only the planting and harvesting sequence and the num- 
ber of crops per year (2 to k) are distinctive* Winter wheat, for 
example, can be harvested in April or at the latest in May. This 
is followed by plantings of millet or cotton, the former being 
harvested in the summer, the latter in the winter. With the aid 
of fertilizers, however, it is possible to Imve 3 crops, cotton, 
wheat, and millet in that order. If barley is sown instead of 
wheat, s fourth crop consisting of melons, gourds, or onions can 
be raised in a ^vO-day period, between the beginning of spring and 
the end of May. In the latter case, of course, heavy use of fer- 
tilizer is necessary. 

Melons grow especially well here and reach record weights. 
Wheat, which is sensitive to salt, is usually planted on the high- 
er levels where irrigation is difficulti therefore the wheat grown 
locally is not sufficient for local needs. Moreover since there 
are no mills here, the grain must be taken to Majan for grinding 
or else ground with greet effort with hand mills or even with simple 
stones. Therefore the sunsaer villages plant barley in the bands 
to gain a little extra food. When the spring rains are heavy the 
people dare to plant barl^ in the basin proper, utilizing bands 
which always kept in readinessi at the worst they gain a little 
extra fodder. 

Where there is sufficient irrigaticHi the area is amazingly 
fruitful. Bven without fertilizer the wheat yield may be 30 times 
the seed, which is exc^tionally good in eastern Iran. So doubt 
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the ’’dust fertiliaiug” hel^>Q* l4aDure is also available, for the 
people of Sar-i-Ci 3 ah ai’e experts Ir cattle breeding* 

It is quite aurprisiug to find fine looking cotrs here on 
the edge of the desert* ‘fhese adaptable anxiiials of the Zabolistaii 
breed have learned to live here on desert plants. Just as they 
have learned to live all year round on reeds in Zaoolistan* Focider 
plants are raised only rarely here, for the fields are too valu- 
able* be sure, the co^s are fed the straw after the grain has 
been threshed, and in tiie spring they are driven to pasture in the 
laountainsi but in spite of my inquiries I was not able to learn 
bow they are k«(pt in such good shape through the winter* In ad- 
dition to c<MB and the usual sheep and goats the pecsple here also 
raise good caraels^ but since the price decline they sell for only 
50 tomans, whereas they fonaerly sold for 5 to 10 times that amount. 
The chickens are also of better quality than elsewhere, indicating, 
like all the animals here, that these people are not only farmers, 
but also noaads* 

The stunted trees of the basin bear a few pistachios, al- 
monds, and pomegranates I usually though, trees, and in particular 
almonds, are cultivated in the mountains or on tlae edge of the 
mountains. The grapes which were fomerly grown in a few vine- 
yards were destroyed, like those in Hoshare, in the locust plague 
of 192?. 


Although the people of Sar-i-Cbah can afford but few of the 
necessities of life, they nevertheless barter for such things as 
ricei tea, millet, sugar, tobacco, calico^ sandals, petroleism, and 
last but not least, opium* In exchange ti^y offer salt, gypsum, 
asafoetlda Bolss and other medicinal plants such as tamarix manuifera 
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Ehrsu'bjj aS3d Astiralagus florulen't'UB Bolss* la-lso sell wood* 

They bring saxaul and tamarisk from great distances to sell it in 
Blrd^and or Majan* GuEsmiresina Galbanum or Mutterhars* Sarcocolla 
and Biastix are also gathered* and then it is possible to sell 

a sheep or goat. 

The local inhabit€ints also gain extra income from the cara- 
vans which pass through here on the route ±'r<m Bird^and to Shah- 
Dat and Kerman. The stretch from Sar-*i-Chah through the waterless 
iMt, the greater part of which we slmll discuss later ^ is made in 
5 mams^eXs (stops made in the stretch covered in one day). But 
here, as at Deh-Salm, traffic ceases in the early spring and does 
not resueae until fall. The caravans were formerly of great im- 
portance in ccSEiBiunications between Meshed and Kerman j they still 
exist today, but carry only goods of low value* A part of the 
freight on the return trip always ccHisists of dates and citrus 
fruits frc»a Shah-Bat. Many of the inhabitants of Sar-i-Ghah Join 
the caravans as drivers, owners, or part-owners of camels, but 
they the hot summers with their families in a suBmier village* 

The seasons are passed by the pecjple as follows? 3h the 
difficult winter theQr have a little bread, millet gruel, and kashk 
(hard cheese made in the summer by cooking down the skim mllk)| 
boiled sheeps* feet, bought in the market, are a great delicacy. 
The spring is the best time of year because the emimals give milk 
freely then, but of course a great deal of it must be cocjked down 
and saved. The hot summer Is spent caring for the cattle -*• in 
the mountains insofar as possible* In the fall the fields are 
planted, the cotton picked, and the wood gatheredi at this time 
thi^ also seek work with the caravans. Still, the fresh nomad 
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winds, which l)inw tun-.; at. least cirt p!' ttu; tlrii-, Isiv a produced a freer and 
happ>i.;r raci! than in most vlll of naKte'.-i Iran, wlierc the harsh, always 

doubtful battle for exi 3 t.,-!ice is made svoii darker by the black sh.adow of 
Shiism. Iteligious songs are nunc; here, r ith-r than ^verses as in most parts 
of the country. 'L'ho followinK. rupresents one such song insofar as it is 
possible to translate oriental music into our svsteni: 

_ ^AU«9n)m9d«rato , , . , <1 ■ i ■ , , . tr. 



The melody cannot be snid to be vc 3 ry imaginative. The prayer caJ.lers, 
standing in the thickets of the summer camid. Impressed us with their clear 
tenor mor-e than their melodiousness, liut here rhythm and mysticism are neces- 
sary, for fantasy requires damping rather than stimulation. Hie text is not 
very important. 

Fledin, who pitched camp I- 3ar-i-diiah (76, page 119), did not speak 
well of the place (’’One cannot imagine a more birosome village."), although 
the settlement had 100 houses tfen, more than twice as many as at the time 
of our visit* The reasons for tlie decline have already been stated. 

We cannot finish this section without a word about the inhabitants 
and their agreeable character- iiedin said of the women in the area: "many 
of them are quite good looking, without being genuinely beautiful," and he 
supported this opinion with a fev/ examples described in hi-, masterful style. 
We too were surprised at the unusual ’"hysiognemy of the v/omen here. Fheir 
faces are broad, heavy-bcned, and rounded but without mongoload cast; thej^ 


not beautiful in our sense but they have a pleasing regularity. Che 


men have shar 


ply cut features and a truly noble mien stamped by the desert. 
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We have already reported elsewhere or the life here {137# 

1^9 ) • Thsaiiselves livir^ in absolute povei'ty ^ hut always williBg 
to aid others^ happy ard without strong inhihitions, coaapletely 
natural, these people taiight us the simple hut basic taruth that 
happiness is possible In renunciation rather than possession • 

Karimabad to BlrcLIand via Khusp 

We broke eaiap at Khrixoahad on 18 Janusixy and set out north- 
wrd through the loam clod kavlr. The heavy rain of the day before 
imd \mshied a%-xay most of the salt efflorescences, but traces still 
lay 1 -iicp* frost on the rims of the iiaprints of the camels * hooves , 
where it had not been able to percolate down into the kav^ir soil* 
Walking is difficult on the extroaely socft ground* After 1.5 kxn 
we cross the Bhur-ili^j it contains a little water now. vmere the 
path branches off to the right toward the village Amberi we con- 
tinue on a course of 20® directly toward the pass of Hamund, a 
broad col between the Hassardar chain In the west and the Shah- 
ysib and its sp\irs to the east. Ahead on the left is the village 
Aliabad, bfl-if b\aried in sand. In the crusty, upturned white salt 
of the cloddy loam kavlr Qv&n the saltwort is withered. 

After 6 km the path leads across a sandy floor where 
traveling is faster. V/e cross ruined qanats and pass a number 
of bands* Saltwort grows on deflation hills \-rhich are about l/2 m 
Vijghj on the 10 April trip we also saw young taiaarisk. But it 
turns out that the ground here still consists of soft kavir soil 
which had been blown over with sand. Passing to the right of the 
village Sar-i-Chah we cross a qanat bearing water frosi the pedi- 
ment of the Shah-Kuh| after 7*5 km we cross a stream ccaalng from 
the rl^t with artemisia and saltwort growing in its bed. a?he 
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ground la caften covered ncm with coarse rock debris; as we proceed 
uphill it gradually turns to the fazoiliar paveaoent. deflation 

hills and Icavlr forcaations are now behind lis. In their place is 
a fina deflated surface of andesite and erupt ives with large horn- 
blende crystals. At the same time the vegetation has become more 
abunctent; in the spring small blades of grass and fresh weeds grow 
here^ constituting pastu3rage "fat" enough for the easily satisfied 
sheep, which are allowed to graze without attendance because they 
alrays retixm to the spring in the evening to drink. 

it is interesting to note how the clod kavir soil merges to 
the firm grcyurid of the slope, in the deepest and moist est spots 
the upturned loam clods give the surface the appearance of a field 
plowed a few weeks earlier. The effects of the wind are evidenced 
by the angular edges of the cloda and by ti^ gross, which was 
transported here by the wind and held fast by the moistness of the 
soil. It is interesting to note that the clods form even in the 
caravan path which, of course, is tramped down constantly. Sven 
the thick layer of powdered salt which covers the cloddy kavir of 
Sar-i-Chah can be washed away by one day^s hee'vy rain; traces re- 
main only along the ribs formed by the boofprints. 

The following area, which is sossewliat higher and drier, is 
characterized by deflation hills with low roimded peaks resembling 
pock marks; in the areas between these lie loam or salty sand. 

The further we proceed up the gentle slope, the more coamBonly we 
encounter coarser rock debris; it gradually merges to a deflated 
rock pavement. 

Here we come upon the first bands, small dikes led from the 
foot of the mountain to fallow fields, apparently with the piirpose 
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vltli its iBOlated but ratb^r tall tamariBk, we paas a hauz end then 
ascend across an area dlBsected by deeply incised gullies. Tbe 
diagonally i-unning claanriels grow deeper ezid. deeper as we proceea 
toward the pass, latter, situated between 2 such channels 

and uneTenly constructed, is in the process oi being dissected and 
pushed back by the superior eroslonal power of tiie northward flaw- 
ing Rud-i-Gaz. The flat areas in the loountsins which flank it on 
either aide can only be described as benches, but contrary to the 
present-day upper drainage they slope souti3ward. he nosi xollow 
the Kud-i-Gaz across a flattening plain paved with dark gray gross 
and strewn with sand) on tlMs right side of the river is a broad 
gravel terrace. Where the river bends toward Abbasabad we switch 
to the bed of a tributary and continue toward Hanrand. 

Chi 8 February we Journeyed to the same pass from Hassaidar, 
a village with 16 farms in the upper part and 2 in the lower part; 
the village is half ^ipty. Its few fields are planted to wheat 
and cotton ai^ its orchards to pomegranates. The path along the 
8 km from the village to the hauz below the pass leads constantly 
uphill and down^ through hills of medium height and across numerous 
stream beds. We note vertical tuffs striking 150 °, veins running 
east -west at an acute angle to the direction of the drainage, and 

veins running north-s< 3 uth. The path leads through erupt ives 
or pure tuffs or tuffs with lapilli. Kavlr formations appear com- 
monly. An unusual sight are the isolated rocks twice the size of 
a human head lying on broad loam kavir. For the most part however 
the soft groiand Is covered with a layer of dark gre@3 gravel. The 
vegetation is of the usual type. 


- 106 - 


1 




Sanitized Copy Approved for Release 2010/08/17 : CIA-RDP81-01043R000700020001-7 


Passing HaBrund and the road to ve set oat to cross 

the mjan Plain again, this tisie 1? further to the west. With 
considerable curiosity as to what sorb of lartdscape we shall f5-rid 
here, we move down a stream bed, wlxich soon turris to the left to 
follow the general slope of the terrain. We therefore leave it 
and travel along short but sharp ups and downs through a hilly 
area, not quite one }m across, built up of eruptivee and tuffs. 

Bare peahs and occasional slopes covered with transported sand 
bear witness to the strong winds. We stand next before a gently 
sloping plain flanked on the right by a chain of hil3-s. ^i^he 
streaiQS In the plain have cut through these hills, where they ap- 
parently find so much erosion work tiiat they choke the upper 
courses of their beds with sand and are no longer able to cuu 
down, ^ey do not begin to cut down unhindered until we have 
crossed a small rise in the terrain ajad left the hills behind us 
to the left. We pass 2 higher isolated hilis and cross a gently 
sloping semidesert with sparse axtessisla which is covered in 
stretches with transported saM- ‘Fnen 11 km beyond Hamund we 
reach a broad gravelly stream — probably the contin\mtic»3 of the 
Qal *^-Iak-Tshapan we crossed in Section C. We cross ninaerous 
other stream beds (undoubtedly also continuations of streams de- 
scribed in Section C) which contain primarily gravel. Since gravel 
did not appear to be predominant in the stretch between Hamund and 
li^a^an, it is probable that gravels or ccanglomerates lie between 
the 2 routes as continxjiations of the foimations observed near 

and that they supply the material that covers the bottoms 
of these streams* The extensive bench land /lindteriass^ is ad- 
ditional confirmation of tMs thesis . The further we proceed down- 
hill, the more commonly the salt efflorescences appear. A 2-m deep 
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stream bed wblcb we cross at the 12 ten mark is white ^rltn salt^j 
probably iodicatlrg that in spite of the heavy precipitation here 
it contains no water throughout the half year of -vvinter. 

We now drive across an almost smooth plain paved with grass. 

(ki the right are 2 chains of hills which deflect the streams frooi 
the Shah-Kuh. Before us is a single inselberg -iflth a cross-shaped 
"Kanzel” as sumcjit. It is constituted of red porphyritic erup- 
tives (Hock Sample IC). The surface of this semidesert with its 
sparse vegetation is paved with egg size fragm^aits of the same 
rock. Soon it is covered with loose sand and salt efflorescences, 
but near the center of the depression the sand, crusted tind per- 
meated with salt, lies lighter. 

After 20 km we reach 3 small rivers containing salty w^ater, 
apparently lateral channels of the Karedjan; soon thereafter we 
r^ch the bank of the Kared^an itself . shallow, strongly salt 

water twbles with aisazing speed over tiny islands with low growths 
of tamarisk; these plants, which also grow on the bank, bear red- 
dish pink blooms at this time of' year (10 April). The water Ar- 
ties into a large white salt kavir and then piirsues its way toward 
the desert. 

We drive up the gradual slope of the other side of the de- 
pression across an extremely soft salt kavir completely barren of 
ve^Q'tation, where even the caravan path is fisrm only In places. 

Soon however we come to a sandy stream bed which has cut a firm 
path through the kavir. The latter begins to disappeeri as soon 
as it has been reduced to strips, vegetatic»i begins to appear again. 
We travel gradually uphill for 5 lam and then cross 3 s&lt streams 
with steep banlcs cut deep into tuffs. We pass lauahroosi rocks and 
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small table mountains cons tit ixted of borizonteJ. lava caps on tuffs, 
and move over low, randomly scattered Mils with relatively dense 
growths of art^isia toward a high point 10 Ion beyond and 60 m above 
the Karedjan River » 

What a gr^t difference between this route and the route we 
tooK just a few kilometers to the east across this same depression* 
Vfhereas the area around Majan is densely populated, here, except 
for a few abandoned water reservoirs, we encountered no sign of 
civilization* The salt kavir, which forms here because of the 
abumdance 02 " salt and in spite of the heavy precipitation, is like 
the Lut proper, completely barren of vegetation* And please note 
that this is only a few kilooneters frcsa the fertile island of Majan* 
Such differences are possible only on the edge of the desert, where 
the slightest change in the geograpMcal conditions can produce 
great contrasts • 

As we move slowly downhill along a stream bed we are sur- 
prised to come ucpon a gravel terrace one km long, made up for the 
most part of quartz the size of one*s fist. Further on, where the 
gravel has been eroded away, the ledge can still be easily traced 
at a height of 8 m. The x>s^th leads across a gently rolling, di- 
agonally transected desert steppe. After I 6 km we come to a low 
hill with a small mosque from which it is possible to look out 
over Khusp, 6 km away. We head downhill toward the city, moving 
across gravel -like quartz and through badly withered vegetation. 

We pass the graveyard of Khusp near a small retaining dike 
and soon thereafter reach the steep bank of a river which has cut 
down 1^ IQ through gravel and clay into the tuffs. The water is 
slightly salty 1 near the edge grow low reeds in addition to the 
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usual vegetation* Without stopping at Khusp we set out to the 
northeast on the road to Birdjand across pea-size quartz which 
forms a deflated surface over the tinder lying gravel* Tiie slopes 
and even the ususilly fin;? bare peaJis — made up here of quartz and 
eruptives are so exceptionally soft that we decide to make an 

excavation, ^he surface pavement at this point is made up of the 
homblendic eruptives of the Kuh-i-Rich^ underneath is a powdery 
white sand which beyond 15 can begins to shot:/ loose gypsum crystals. 
We dig 80 cm deep without reaching the end of this sand. 

We pass wheat fieXds and orchards oi' blossoiiiins x’ruit trees 
until we reach the village Saipan* To the left along the river is 
an almost unbroken string of villages^ but we move again into a 
desert-like steppe with no vegetation except saltwort and khar 
{Alhagi Besv). But 3 km beyond the village the floor, on which 
the fragDients of homblendic eruptives gmw ever more coiffinon, once 
again bears desert plants k cm high. Across frcm Tagab (see page 
278) we cross 2 streams 7 to 8 m deep and come to a hi3J. where we 
discover an important exposure. We shall describe it later. 

Two kilometers fiirther, another vLUage appears on tiie left 
side of the river. We cross more relatively deep stream beds lead- 
ing fran the mountain sj a few of them still bear water. The roclsy 
pavement in their vicinity is made up of coarse material with frag- 
ments often as large as one’s head. These are obviously debris 
froia the stream, deposited during flood stages | but it is sur- 
prising that the current could have cast such large pieces up so 
high. Observing the streeaos along the pedlm^at we near the village 
Beh-Sfeu^ 5 km from Bird^and, then pass through the familiar Husaina- 
bad and Amirabad to reach our goal. 
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The a^ari cultural pictiare on tliis stretch between Hamund and 
Kliusp is startlingly dixierent what we encountered a dozen 

kilosEQeters to tlie east between the Brtoran and l^jh-i-Sliah Blountains. 
Here, as in the Lut Desert, it is apparent that imter alone is not 
sufficient for cultivation, for the fields must also be free of 
salt if they are to yie3.d well. Parti culax-ly iraportant morpho- 
logically is the iJitensity of the ch(^mical ireathering here. East 
of Khusp the ground \ms so soft that the wheels of the car sank 
into the loose sand, despite tlie fact tliat it was paved with frag- 
ynents of erupt ives and quartzite, usually the size oi an egg. Xn 
om- excavating we were not able to reach the bedrock, but, Judging 
by the sandy mantle rock, it is probably constituted of a fine- 
grained sandstone. 

In our observations we have already frequently referred to 
ch^cal weathering. Here for the first time we encountered, in a 
well defined layer, almost 25 cm beneath the sui-i'ace, a concentra- 
tion of gypsum crystals. This concentration is apparently formed 
in an ^^equilibrium horizon" at the point where the effect of the 
ground water rising under capillary attraction and that the rain 
water percolating down hoJjl each other in balance. The rising 
ground 'vmter brings up the mineral solutions and in the process 
of evaporating deposits them in layers near the surface or — in 
the case of the efflorescences — at the sixrface. The rain water, 
on the other hand, dissolves the minerals of the uppermost layers 
and as It percolates down is absorb^ by the soil| in ihe process 
it deposits the minerals or precipitates them out. Such observa- 
tions have been mad® previously by Blanck ai^ Passarge (l6), 

Kaiser (90 ), Itortensen (lo4^), and others. 
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in the form a gravel terrace while the upper 2 appear as hencli 
levels embedded in a troiagh, which, to be siare, is recognlaable 
as such only In places- 

This apparently simple scheme is complicated by the sands, 
sandstones, and conglomerates which were landoubtedly deposited in 
relatively recent times. Moreover they are bedded horizontally 
for the most part, although the area has been sub^iected to an extra- 
ordinary degree to tectonic distxirbances . We cannot present a uni- 
fied picture until we have completed the discussion of all the 
routes, but we must deal here with the peciiliar characteristics 
of these sedimentary deposits. 

We have already broxight out the facts that there are 2 al- 
luvial cones ( 900-950 m) of different ages at the ^hh-Bakhtu, and 
that 10 m of gravel and clay are bedded over tuffs near the Khusp 
graveyard (1,305 m). Bast of Khasp, across the river from Tagab, 
which is situated on the right bank, we made an unusiial discovery: 
an exposure with an underlying bed of reddish, only barely con- 
sist^t clay shale striking east-vrest and slightly foldedj in the 
joists quartz bands have formed- This rock then has already been 
subjected to erogenic disturbances, but overlying it are undis- 
turbed, reddish brown conglcsnerates 30 cm thick! and overlying 
these are ocker-colored, fine-grained conglmerates, the individual 
fragments of which are so little rounded that one con0.d mistake 
them for breccia if they were not conipletely undistxirhed and so 
well stratifi^. 

In order for clays to have been deposited, the Birdjand 
Vall^ must have been filled with still water prior to ti^ most 
recent folding* 
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This depositlao vas followed by folding and then, no doubt, 
by a period of d^udation, for the clays could hardly have formed 
to clay shales — even such loose ones — without being covered by 
an overlying bed (which subsequently fell vietiia to the processes 
of denudation)* 

Then came the deposition of sands, gravels, and detritus 
which were compacted to form the reddish brown conglcmierates . Ap- 
parently this pei’iod of sedimentation was followed by still an- 
other period of denudationi for entirely aside from the different 
character and coloration of the overlying ocker -colored, fine- 
grained conglCEQerates, the angular character of the coarse in- 
dividual fragments would be conceivable only as the restat of 
processes in an extr^aely arid cllcmte* In the heart of the Lut 
we frequently observed similar fragments, the lighter ones of which 
HwiS been transported by the wind* Kor can these be fanglomerates 
from a talus fan, for the gretnular composition is uniform* The 
debris which is forming today or was recently formed on the sur- 
face around the exposure is completely different in chairacter from 
these fine-grained conglcxaerates. It is therefore justifiable to 
assume that since the formation of the topmost horizon of our ex- 
posure a change must have taken place In the natural ccsiditions • 

It would surely be a mistake to work up a development theory on 
the basis of this one discovery# but it should be borne in mind 
when the time comes to reduce all our observations to a common de- 
nominator (Eoute V)* 

At the same elevation as the beds we have just discussed 
(1,415 m) lie the half -compacted conglcsfierates of EfeBaind^ Ap- 
parently formed as terraces of the stream which flows north or 
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northweat from Hamund viienever it mins, they stand in slmrp con- 
trast to the gravel terrace to be seen 3 ton south of Hfiiaund on the 
left ba.i& of the Hud -i -Oast tlae latter Is obviously the louch 
younger of the 2. Since our dark brown conglCKoerates, so far as 
we were able to determine, can be observed for great distances be- 
yond the streaia, and, as we have already brought out, appear on 
the basis of the gravel in the nearby streams also to exist further 
east, we must conclude that they are not terraces of this stream 
but depositions belcmging with the conglomerates and sandstones 
which we observed frdQ the edge of the Ha^an Plain {1,^4-60-70 m) 
to the Kuh-Givshad, where they are apparently yotmger than the 
eruptlves of the crater (which is itself ycsung)* 

All of these depositions Indicate that the most recent 
time here was characterized by important periods of sedimentation. 
At the present time it is impossible to order all of these deposi- 
tions in the time scale and, with a few exceptions, to put them 
in theix' exact relationship to each cther^ but all of them have 
this in cOfflKon, that they are all in the undisturbed condition of 
their original stratif icativ»3 . Exceptions to this rule occur only 
in isolated spots, namely south of Hurmuk (Volxime I, page 37), to 
the east of Sirdjand, and in certain places along ^^outes IV and V. 
These recent deposits also have in cocmion the fact that they con- 
sist of sands, conglomerates, and clays, but with the latter oc- 
curring, so far as we were able to determine, only in the under- 
most beds. 

Finally it shOKLl^ be remenibered that, allowing for the 
present-day level differences, they correspond in elevation, that 
is, that they belong together^ they must have been deposited by 
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hssavy vatier •bearing streOdSis or heavy sheei: floods In a ■terrain 
Blaplns as the present one does, gravel deposits at the Kuh- 

Bakhtu lie notably lower than those in the fringe areas, but this 
is in accordance with the general characteristics of the lAxt. 

Thus Route II has led to a few conclusions about the Balsaran 
and Shah-*Kuli Mo-untains. It provides information on the gravel de- 
posits and on loess, as well as on the economic geography on the 
edge of the uninhabitable Lut. 

HOOTE III, IRSIDB THE UUT 
(see Sketches 10-17 ) 


A. To -the Gateway of the IiUt 

Between 1 and 6 April 1858 Khanikoff Journeyed with a great 
caravan of 55 persons and k2 camels and horses from Karimabad 
(Village of the Kerim) to Khabis (Shaah-Dat). We are indebted to 
his report (53, pages 40S-420) for our knowledge of this part of 
the hut. Therefore at the time of our visit 7^ years had passed 
without a single European having made a report on this stretch. 

We should always bear this in mind when we find Khanikoff *s report 
unsatisfact<«ry, even if he was accompanied by a whole staff of 
scholars. Though some of his observations may be incorrect, they 
have nevertheless enabled geographers to put together something of 
a picture of an area on which there was previously no information 
"whatsoever aside from that supplied by a few Arab ge<^i^phers. 

Then too, it is likely that he was not allowed to publish some of 
his observations, since his trip ws made during the Russian - 
British quarrel over the Indian Glacis* The Bjdtish also publdsh- 
ed from their observations onJly those parts that pleased them. 
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We travel southward from Kariniabad* Having left the fields 
and djubs behind us, we come upon a stream bed between broad areas 
of salt efflorescences; at this time of year, the rainy season, it 
contains salty water* We come next to a sxaooth gently sloping plain 
full of sandy icavir formations between granular salt efflorescences; 
among the saltwort bushes are abandoned q,anats. Hearer the village 
Sar-Chah-Shur, where the stream cuts deeper and the terrain becomes 
less monotonous, we come upon an outcrop of intensively weathered 
pbyllites* numerous abandoned qanats leading to the village bear 
witness to the difficult struggle for existence here; they were 
probably abandoned because the water dried up or became too salty. 

Beyond the village with its 26 primitive quadrangular houses 
we enter a rolling terrain with small hills of eruptive rock. 

Drift sand lies at the foot of these. Mils and also in the insig- 
nificant water channels. The half -meter high deflation hills in- 
dicate that the prevailing ^/inds are from the northwest; as vege- 
tation these deflation Mils bear various halophytes and tamarisk 
from wMch all the valuable wood has been removed* Beyond tMs 
area we conie to a salt-wMte flat with strips of sand end a few 
halophytes. A small stream ccsning froa the left, wMch contained 
a little water csi both of our visits (13 January and 20 March), 
discharges into tMs flat. Its banks are soft and white with salt. 
Sharply dipping phyllite striking approximately north-south runs 
in small walls through the erosion channels . Our smooth caravan 
path, covered with gruss or a rock pavement c<»isi sting of egg -size 
elastics leads toward a few low Mils flajaked by mountain chains. 
After 12 km we come to a hauz; in the surrounding gruss -strewn 
ground az^ rich growths (in I4arch) of tamarisk, saltwort, saxaul, 
Shepherd'S purse, and even a little grass. The neighboring Mils 
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have a greenish cast^ probably caused by the malachite and ser- 
pentine already noted farther to the east (page 52 ). Tlie ground 
turns to a dark g 2 :ay^ and as we mcrve alcaig a barren stream bed 
into the hilly area we observe phyllites striking 40-50® with dip 
ranging from 60® southwest to vertical. These are run through ^ 
with quartz veins which can be ti*aGed for great distances in the 
form of weather^-out elongated ridges. At the Mgh point on a 
broad ridge between the chains of hills there are scrub vegeta- 
tion and strips of effloresced salt — on the higher spots i-ather 
than in the depressions as is usimlly the case. A second hauz is 
located herei its water may be a factor in the unusual vegetation 
picture. 


Moving downhill in a shallow stream bed we come upon residu- 
al eri;5>tive rock in the form of diagonal walls striking east -west. 
The vegetaticm is richly developed, especially the numerous desert 
gORirds. The stream runs too far norfclsiard for our purposes, so 
we turn back to the left to the caravan path. V/e cross a small 
rolling area and titen move downstream in a broad stream bed. An 
eruptive rock (Bock Sample LXIl) is exposed In its steep (up to 
10 rti high) right bank. Where it occurs on the deflated surface 
or in the talus accumulations of the nearby hills it has beeri 
weathered to a deep black. Beyond the third baxaz the rolling plain 
slopes off to the west. Between the patches of dark fine gravel 
and gruss there is good pasturage and saxaul bushes from which the 
ligneous material has been ramovedi at the higher levels are the 
usual bare ai-eas paved with elastics as large as one’s hand. We 
pass the fouarfch hsuss and cross a broad stream bad with the cut bank 
m the rigirfc and then turn off to a camp of 5 black tents, where 
(m 20 March we pitch our own Caiip 46. 
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In these tents lived scsne 30 peofple froia Sar-Ciaah-Shui' and 
Aliabad vho had already ”Tfsndered into spring" with their cattle 
to live carefree during this, the most beautiful time of the year* 

Most of them had fox*merly owned caravans running between I-leshed 
and ZjBhldm, but today the traffic is limited to the stretch be- 
tween Bird^and and Shah-Bat, where wheat, pumpkin seeds, beans, 
and peas are bartered for citrus fruits* spc^e with 3 brothers 
who still had 23 camels in service -- which was regarded as a con- 
siderable number. 

I?he young lambs are kept overnight in small earthen grot- 
toes and taken out early in the morning to the mothers which have 
been brought to camp to drink and to be milked* The people occupy 
thenselves with cooking down milk and making cheese until the 
middle of May when the pasturage dries up* At that time some go 
on into the mountains with the herds while others return to the 
villages to devote themselves to agriciiltiare . The area in Ioiovth 
as "Atesh Kerdan" (Fire Making). This also reported by Khani- 

koff ( 93 ). 

Here 30 km west of Karimabad and TO- 8 O m lower, the tempera- 
tures are markedly more extraae* At I 70 O hours the reading was 
C — as high as at midday in Karimabad -- and at 2100 hours 
6°, the low was 2®. On 21 March at 0700 hours the temperatinre was 
if® C but by 1100 hours it had climbed to I 6 ®. On 20 March there 
was a gentle wind from the northwest which died out at I 930 hours* 
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terrace with growths of tataarlsk and saltwort. We now move downMll 
into a second depression with broad^ sandy stream beds; there are 
long strips of sand in tiie deeper places. Small hills are covered 
with grtiss. 2?he tamarisk, as usual, is restricted to the lower 
spots. The bare rocky areas constitute an hainmada with egg -size 
rock fragments. 

The next depression consists of loaja kavir. The stream bed 
nn^ning through it contains rather dry, loose sand. This depres- 
sion is followed by a dissected terrain with numerous salt efflo- 
resc^ces. The rocky pavement on the higher areas is mde up of 
egg -size elastics. We encounter sand in large quantities, always 
with salt efflorescences, in which halophytes garow. Another 7 km 
and we come to a salt kavir 50 m broad with a sandy stream bed 

itis edge overgrown with tamarisk. IDie numerous steeply cut 
channels in the alkaline soil bear witness to intensive erosion. 

We cross a ridge and come upon extensive sand kavirs with stieam 
beds incised 2 m deep containing abundant tamarisk and a little 
saxaul. The baz'ren ridges are covered with palm-size fragments 
of obsidian or wi&h tuffs discordantly overlain by young con- 
glomerates or gravel. These streams supply the water for the warm 
spring at Ambar (see page 6l). They also nourish rich growths of 
reeds of the usual sort; in the deeper spots of the surrounding 
area are extensive tracts CKf thick salt kavir. Since this is the 
last water and wood source along the stretch to Shah«4>at, we re- 
plenish our supply. 

In the southeast is the Kuh-i-Shsh, about which we shall 
leam more later. Before it lies a chain which includes the moun- 
tains of ^l*eh-Seri (Gold Castle) more than 20 km away (see page 
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206 ff)* The liillo wMcIi trend froisi tliis chain directly totjard 
our present position are towered over hy a low but outstand- 
ing mountains incliiding the Felassi and Stalnik ^halnB • Two kilo- 
meters amy at 16T^ is the Mil Kciraul -Char^ - 2 -Arabar (Guardhouse 
oi the Fountain ) and at 53^ the Mkli-Aribar (Peal-: at the Fouxitain ) . 
Sven the sharp peak of the Gar&j-Ab {WaTi-i ”%ter) can be sighted 
at 23^* 

It would be Instructive to compare the complex phenosaena of 
these 5 depressions we have jiist crossed. They constitute a series 
of steps of 10-20 n each, descending more or less unifoiialy to 
the lowest one at Ambar. The Mghest one has gruss, loam, and 
clay in the soil; the second has patches of salt in the lov/er 
spots; the third consists of a loam kavlr cut by a sandy stream 
bed; the f ourfch is covered with a sand kavir bounded a sandy 
stream bed; and the last, the one at Ambar, is covered by a salt 
kavir with an incised stream bed. 

This regularity suggests that the changes my be determined 
by the decrease in precipitation at the lower levels, i.e., that 
at the higher levels the salt is washed away by the rain, but 
further down where it is brought to the surface by water under 
capillary attraction there is not sMficient precipitation to wash 
it away. But the slight difference in elevation is not great 
enough in itself to effect such a change, not even here on the 
edge of the desert, where small variations in the geographical 
conditions often do bring about great differences in the land- 
scape. Therefore If the difference in rainfall will not suffice 
to explain the change, we must look for the explanation in the 
rock itself. This we did, in part. In our observations on the 
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gravel of Ambar. The glassy^ hard obsidian should also be con- 
sidered as a possible cause. 

Let us imagine this area to be in one of our uplands. 
Monczystalline^ powdery salt is to be found there^ scaaetimes in 
sand, sooietimes in loamy dust, vherever we could reasonably ex- 
pect to find ground water outlets such as cienagas ^assgall^iT ’ 9 
meadow seepage ^jj^^iesenfeuchteTj or even springs. With ^just a 
little imagination this analogy can give us excellent insights 
into the origins of salt efflorescences, so that it is difficult 
to understand why such highly dubious hypotheses on the subject 
are to be found in the literatu 3 re« Excepting certain special de- 
posits, we may state that in general salt efflorescences result 
when salt is brought to the surface in solution by water under 
capillary attraction and left there "effloresced after the water 
has evaporated. 

These efflorescences are characteristic of the desert fringe 
areas • They do not appear at all in the completely arid heart oj 
the desert, because the rising water evaporates before it reaches 
the surface. Mortensen made this same obseivation (103)* 

The first few kilometers of the caz^van path beyond Ambax 
were described in some detail in Route X. We confina the identifi- 
cation made then of 2 levels of peneplanation. But this time we 
drive northward around the kavir, pass 2 hills with volcanic glass, 
and then drive into the river bed in which ve identified the arock 
terraces on the first visit. It can be seen on both sides of the 
river at a height of 15 m. We are surprised to note that the river 
bed runs through bedrock. We leave it where it turns to the right, 
10 km beyond Ambar. After crossing a stream bed we drive gradually 
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uphill befcweeu hills with gray gruss and a little vegetati^* 
Beycmd the high point is a slightly furrowed plain sloping off 
westwardi it is flanked in the south, and partly in the west too, 
by 2 mountain chains. 2?he stream and the caravan path lead to- 
^mrd a point where these chains coeae together at right angles to 
form a typical pass: the gateway to the Lut. (Khanikoff 3£new it 
by the name Gueloui-^^andagher, i.e.. Gorge of the Merchants | the 
English map gives it the name Galu-Tagaz but with a question xaark| 
the latter might be translated roiaghly as Gorge of the Halaxylon 
ajMiodendron . ) Where we step out onto this p?«-ain the hills, which 
are covered with moimtaiD waote (eruptives), become lowei-^ and 
flatter. We take a specimen of a dike rock (Hock Sample LXBT) in 
dark eruptivej on the right are remnants of the gravel and con- 
gloeserates mentioned above, 'fhe plain is soon covered with fine 
waste from the outcropping rock; but the streara bed still contains 
salt efflorescences and a little vegetation. We enter the gateway 
itself, which has 3 tea:races, and break samples of a dark eruptive 
on the left (Rock Sainple UOi) and a dark green eruptive on the 
right (Rock Sample DCVI), both of which exhibit a deep black 
weathered crust. From here we have a clear view before ourselves 
of the Lut with the inselbergs, most of which are already familiar 
to us. One could say that the gateway is like a theater with a 
view into a boimdlesa region stretching away to the southwest. 
Before us lies our goal for the foUcwing day, for we are now to 
leave the fringe areas and rush on into the heart of the desert. 


We shall attempt here to suuaaarls&e the observations made on 
the stretch between Karimabad and the gateway to the hxt* 
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We encounter here once again the resldiml laountains made 
up of mica scliiats striking l6o^, of serpentine with amphibolites, 
and of pl^llites which strike soKnetimes north-south, scsiaetitnes 
east -west, scsEietiities hO to 50^. Since the dip is at times ver- 
tical and at times, more B’Oderate, and since there is sharp fold- 
ing, we knovr that we are dealing here with the continuation of the 
fold mountains which we encountered repeatedly to the south of this 
route* We also establlshf^ tlie presence of effusioxis of great ex- 
tent, including volcanic glass, and f is mire fillings striking east- 
weat • 

Heax' the edge of the desert are 2 levels of peneplanation, 
the lower one of which connects niiraerous peaks, the upper one (50 n 
higher) more flat areas than peaks. There are rock teirraces and 
gravel terraces^ at the gateway itself one can see clearly a lower 
gravel terrace with 2 higher benches, which is in accordance with 
observations made elsewhere. 

I 

Apparently the area is occasicssally subjected to violent 
precipitation. This is evid©Qced by the deep erosi<ai channels, by 
the visible presence of tlae bedrock in the dry river beds, and by 
the rock terraces (we assume these t© be gravel terraces froea which 
the gravel has been washed away). The presence of the bedrock in 
the river bads tends to Justify the assumption that the basin of 
the hut has sunk continuously; the abr^t break between mountains 
and basin probably indicates the presence of a imrginal fault in 
the east. The broad salt kavir areas -t^ch occur so freiuently are 
probably to be aca^xoted for by abundant rainfolX. Thie^ even u;c« 
pear on the interstream areas whicdx we have described elsewhere as 
"barren heights."* Because the precipitation has created wrings 
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and a semidesert vegetation, the natives bring their herds here in 
the spring to grasie. But the wind — chiefly the northwest wind — 
is also an iiaporfcant morphological factor, ‘^he south winds appear 
to ha VO only secondary effects. 

B. go the H^rt of t3ae Desert 

Qnl;^^ a short distance beyond the gatefway the streaja feathers 
out in the floor of the plain, vhich is covered with detritus (fur- 
ther on with grass) and stocked with sparse saltwort. We move 
along a new strefisii bed toward a typical, nat -shaped inselbergj the 
bed contains smallish rock fragments, including the faiailiar dark 
green eruptive (Rock Sc-mple IXVII). We move across the plain in 
the direction of the pediment of the Kuh-Bakhtu, using a dry river 
bed as a "highway.” Soon, however, it beccmes so deep that we 
have to leave it, for it is dangerous to be caught in such a gully 
at a time of y^r when a storm may break at any moment. Four kilo- 
meters from the mountain a rich vegetation begins to appear on 
the alluvial cone; up to this point the vegetation had been re- 
stricted to the stream beds. The intensively dissected alluvial 
cone is covered with rock rubble with fragments up to the size of 
a child’s head. This is the cone cm which we pitched our camp in 
the vicinity of the mountain from 21 to 23 March (Route I). 

In order to get back to the caravan path we seek a way 
among the 3 smaller inselbergs to the west of the Bakhtu. There 
is ro<»a enough between them, but we were afraid that the deeply 
incised streams might block passage. These streams, richly over- 
grown with saxaul, desert plants, shepherd’s purse, and forget- 
ine«*nots, accompaiiy us down the aHuvlBl. cone until we find a pass 
between the 2 southernmost inselbergs. We had expected to find a 
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slKgle stream here, but in spite of the narrowness of the passage 
there are numerous streams and the depression is dissected bap- 
hazardXyl many blocks the size of one’s head indicate the force of 
the water and the rich vegetation testifies to the thorough ground 
saturaticaj. But within 500 m the ground is mostly sandy and the 
pebbles no larger than one’s handj the vegetation becomes sparse 
and soon disappears altogether* 'The coarser pebbles have been 
rolled here from another side of the spiirs of the Bakhtu* Ap- 
parently a part of the streams desci’ibed in Route I collected in 
a main channel, but then broke out of the banks and subdivided in 
for lack of transport lightening (in accordance with the transport 
formula I have developed elsewhere: see 1^5)- 

After T km we come again to the caravan path leading to the 
southwest. Because it is hardly visible in the smooth grass, it 
has been marked off with stone markers* Five kilometers further 
the deflated surface consists either of head-size boiaders with 
grass, or of smaller rock fragments with fine, loamy, yellofw gross* 
But here it is strikingly thin, so that the sand and loam of the 
subsurface often br^ks through* A compound stream, actually only 
a ribbon of bright bare sand, runs on our right | apparently a con- 
tinuation of the stream from the peak of the Bakhtu, it appears to 
unite in itself all the streams of %he area* When we cross it we 
see that it is no more than a shallow trough^ in places it has a 
cut bank on the right, but no more than 50 cm high* Obviously it 
does not contain water very Often, in any case, not during every 
rainy seascm| otherwise the erosion rim would be clear-cut. 

After we have climbed a small rise in the terrain we find 
the deflated surface made up Of small fragments at most no larger 
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tiian egs-size* In loany places there Is sand and gypsum covered 
but poorly by a layer of gruss up to 2 cm thick. After 4 km a 
5-® broad, 20-cia deep stream bed coming from behind us from the 
right on a course of l 60 ^ crosses our path ( 130 °), before us to 
the left. Shortly thereafter we come to a similar stream with ^4- 
saltwort bushes on its edge. A third stream bed, which we drive 
down, has a 15 cm cut bank on the right of sand clods cemented by 
salts it turns to the left and disappears in the flat terrain. We 
ncR-f drive over a flat surface of gruss which covers the salty sand 
and loam imperfectly. We cross a broad, shallow stream bed with 
7-8 halophytes, later several smaller ones which are actually only 
slightly depressed ribbCM3S of sajad| only one of th©a has a cut 
bank 15 cm high on the right. Apparently these are all branches 
of the ccBapound stream m^atioaaed above. later we encounter a 
stream ccening from behind us running from left to rights ap- 
parently the slope of the terrain has changed slightly without 
our noticing, probably as a i^stilt <xt deflation or deposition by 
the streams. 

In the direction of the Kuh-i -Surkh, which we sight at 213^ 
after having traveled 20 km along the cciravan path, are a small 
chain of hills and a large pointed cone. In the west are several 
smaller hills disassociated from the Ruh-i-Murgh and a chain trend- 
ing north-south. We move directly toward the Kuh-i -Bala-Hauz 
Oiountain of the %per Cistern )| a few large and small inselbergs 
rise above the basin of the lait here. 

Once again the smooth desert floor is covered with the layer 
of gross with gaps here and there; the fragments are never larger 
than pea-sise. The same picture is predtsninant for another 6 km. 


i 
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but the grusB layer becemes thicker as ve approach the Kuh-i«Bala- 
Ba.ua, a 3-peaked hill about 30 m high. We twm off the caravan 
path and drive across an extremely soft floor to the hauz, -which 
is constructed for the most part of granite; even years ago it 
T^ras in ruins. In the hill itself ve break a sample from a fresh 
fracture plane of bomblende granite porphyry (Bock Sample Dail), 
The appeaarance of granite here explains the deflated surface of 
gruss • We drive around the hill, noting similar ccsuditiottis • We 
lose the path and find it again — after wandering around for 
10 km — near 2 other ruined ha-uzes not far from the point where 
we left it. guides tell us that Shah Abbas had a well sunk 

here 100 sar (about 100 m) deep without finding anything but ashes, 
because,, they say, lo the Lut the earth is scorched frcsa within 
a good Indication of the intensity of the chemical weathering which 
has reduce the soil here to dust* 

In Camp kj on the Kah-Ba3shtu there were rich growths of 
saltwort of considerable height, and flowers grew in the stream 
beds or an their moist banks. Our diary mentions forget -«[ie*nots, 
shepherd’s purse, moain-fcain aah, and "ApoU.of alter . ** Here, 20 km 
beycxad Camp k-J , the vegetation is reduced to isolated plants grow- 
ing in the more favorable spots in the stream beds — whicli are 
themselves growing less and less common | there is no vegetation 
whatsoever on the broad areas between the str^uns. The stream 
which we cross at an elevation of 6l0 m at the fiftieth Itilometer 
bears in its bed saltwort bushes growing at intervals of 20 m, but 
by the twenty-seventh £si^ kilometer there is unbroken desert. 

At Bala-Bauz (sixty-sixth kilometer, 570 m elevation) a little 
vegetatic® appears again, but from that point on, every trace of 
vegetation disa;il^^earB . Khanikoff, who traveled this stretch only 
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a few days later diiring the same season, niade similar observations. 
Between the Kuh-Bakhtu and the ICuh-*i-Bala-Hauz he found a few 
growths of saltwort and caligon-um, but beyond the Kuh-i -Bala-Hauz 
”le desert avait pris complet&nent son caractere de terre maudite, 
comiae 1 ’appellant les indig^es. Pas le moindre brin d’herbe, 
aucun aigne de vie animale n’egayait la vue.” {93> page 170 ). 

The :a 3 gllsh map also indicates the "limit of vegetation" here. 

Beyond this point the desert changes in character. The 
elevation along the caravan path had drcspped by 300 in betifeen the 
Bakhtu and here, but froan here to the Khushk-Rud it remains al- 
most constant. The floor also changes. At first we drive over 
firm sandy loam and small upturned clay clods where saltwort still 
grows csa isolated hillocks in the barely distinguishable sand rib- 
bons of the str^m beds; but 2 km beyond the Bala-Hauz salty loam 
in the form of upturned clods is predominant; here emd there 
coarse gravel is strewn over the loam or piled into strips by the 
wind. The deep imprints of the camel hooves indicate that the 
ground was thoroughly wet not so long ago* Soon the gravel dis- 
appears leaving the loam clods absolutely predominant. One is 
struck by the absence of the familiar salt efflorescences. After 
5 km we leave the stream bed where the firm sand had made for easy 
driving, and seek a path through the t.u3even loam clods. The path, 
which soon becomes smoother and firmer again, follows the stream 
beds wherever possible, but even there the thin clay is thrown up 
in clods. Outside the streams the groiind is so soft that we sink 
in almost 10 cm; therefore we ke^ at least 2 wheels on the hard 
surface formed by the camel prints adong the caravan path. Rine 
kiloaneters beyond the Bala-Rauz a long low ridge, completely cover- 
ed with rubble, runs off to the right from the path; the gravel 
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cover is tliicicer acd the path smoother aitd broader, but tlie nearby 
surface is still quite soft^ Before us is a chain of Mils trend- 
ing east-vest vhich ve iiave been expecting for the last 2.5 ^ 2 '^ 
because of the increasing hardness of the ground. There is a 
slight rise in the tei-rair.^ and the gravel, vith iiand-siae pieces 
of quartz, begins to appear again in isolated patches. Near the 
hills the 3 ui*face is ca^pletely covered uitli a tMn layer of gravel, 
but contrary to expectation it becomes so soft that ve are not able 
to drive very close to them. We pitch cainp not far avay in order 
to visit the westernmost and highest {about 100 m) of these hills. 

It is surrounded by several smaller heights almost buried in talus. 

On its peah small stones are laid out in the form of a circle, 
probably a burial ground from pre-Mohamnedan times or a cache es- 
tablished by plundering Baluchi. We break a san^jle of quartzite; 
the other hills, their 12 peaks ranging off in almost perfect 
alignment (between 288 and 298 ®), are made up of the same material. 
Khonikoff called these hills Kellehper but there is no interpreta- 
tion for such a name. 

About 1.5 km away to the west is a large compound river 
running north -south called variously Khosh-B\xd and Khuss-Rud by 
the guides; we were told that it collects all the water from Ma^an 
and Blrdjand, i.e., the Shur-Kud and Karedjan Rivers. (On the 
English map this river is call^ Khushk— Bud, I.e., River oi the 
Castle,” but this is probably an error for Chusk-Rud, ‘Dry River." 
Khanikoff calls it "Riviere de Khousse” in the belief that it was 
named after "Khousse,” the city which we call Khxisp on the basis 
of the map and the word of the inhabitants. See page 221.) Beyond 
the river the desert is perfectly flat as far as the Kuh-i-Murghab. 
Somewhat further south a small inselberg rises out oT the rock debris. 
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A strong vind bad been blowing steadily all day froan HHW| 
the giists were oft ©3 -so strong on the peaks of the small hills 
that we were almost knocked down. It was blowing in gusts at 17 00 
hours but then died down notably and blew as a steady brssse until 
1900 hours. At 0300 hours (2^ J 4 arch) the sky was clear and there 
was no wind. The temperature (which in general rose notably with 
the decreasing elevation) rose from 12^ 0 at 1000 hours to a high 
of 23^1 at 1700 hours it was 22 ^ in camp and at 1800 hours 16^5 
the low that night, to our surprise, t/as At 0600 hours it was 

0 ^ but when we broke camp at 1000 hours it had risen to 1 ^^. The 
low was reached without any wind, an indication of the intensive 
radiation here in this flat desert. We never recorded such low 
temperatures in the higher areas on the edge of the Lut — not 
even in January — as we recorded here at the beginning of spring. 
Khanikoff reported a few rain drops here on if April (1858) ac- 
companied by thunder over the western edge of the desert. 

An ^cavation revealed a 20 to 30 cm layer of loose sand 
beneath the one cm thick covering of grass. Beneath the sand we 
found a rock-hard horizon of salt with particles of loam (Bock 
Sample X-XXIV). 

Khanikoff form\ilates his impressions of the ©aptlness of 
the desert beautifully: '*Qn assistait pour ainsi dire au cosa- 
mencesnent de I’agonie de notre planete” (93^ page 177 )• he 

was certainly mistaken in his notion that the sand forms these 
hills: the sand was transported here by the wind. 

The areas beyond this point are characterized by an exrtra- 
03 rdinarily soft siirface. Probably we entered onto a new rock when 
we passed Bala-Hauz, since the gruss gives way there to loam and 
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gravel. Unfortiwiately we aid not dare drive near the ridge west j 

of the path because of the danger of sinlcing In. This stretch to 

the ISiushk-^ud might be almost impassable after a rain. The ex-^ 

ceptiooal softness of the ground near the Kellehper Hills might 

be explained analogoiAS to the observations made near the Bala-Hauz 

by the theory that chemical weathering is especially intensive 

there thanks to the water which runs down the slopes « 

The Kellehper Hills themselves do not trend quite north- 
south. The fault fissiires which do strike norbh-south are for 
the most part filled in with young eruptives . That these quartz- 
ites hills are the survivors of a forerunner which trended in more 
or less the same direction can only be surmised. In any case, the 
hills owe their existence to the greater resistance of the quartz - 
ite| unless the relief was determined by sosae special structural 
process we must assume tiaat we are dealing here with erosion re- 
sidxials . 

The granite which we encounter along this part of the route 
may have begun as far back as Point 5^ i.e., 5*5^ beyond Camp 17 * 

The fangloaaerates and angular rock fragments on the surface had 
already been replaced by gross when we passed the inselbergs near 
the Kuh-Bakhtu — the gruss which we recognized on the other side 
of Deh-Salm as the product of weathering on the granite; moreover, 
instead of the ’’rock barrens” which are characteristic of the higher 
spots on the interstream areas, in the Lot, we began to observe 

"gross barrens," i.e., instead of a vegetation -free surface laade | 

up of various sized renanants of the country rock^ we found a de- 
flated siirface covered with gross and dotted here aaad there with j 

boulders which have rolled down from the spiirs of the Bakhtu. 
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Ko doub-t tbe granite continues farther along the caravan path^ 
for we always observed gross ^ sand^ and loaia there. The roclsy 
pav@nent of the surface was niade up of gruss, gravel, and, less 
frequently, of larger rock fragment s| ustially it was full of holes, 
through which we could see sand or loam cemented by salts* The 
dry stream beds contained loose sand, remains of the quartz from 
the underlying gianite. Foiir kilometers beyond the Bala-Hauz 
none of the components of the deflated surface were larger than 
bean -size. 

The ground beyond the Bala-Hauz is also strewn with gravel 
and gross* On occasion we noted hornblendes, which of course are 
not unknown in the granites of Astern Iran (158). The surface 
does not become dense and free of holes until we reach the vicinity 
of the Kellehper Hills; it is therefore altogether possible that 
the granite extends to the quartzites of these hills * We should 
surmise that the especially soft grooind which we found between the 
Baia-Hauz and the Kellehper Hms is determined by a special forma- 
tion of the granite; we observed a similar condition on the other 
side of I^eh-Salm. 

Ifefortunately we were not able to establish the borders or 
functions of the granite. But if we regard it as the core of a de- 
nuded anticline, as geologists have done with the granites else- 
where in eastern Iran, then it would follow that the hard lime- 
stones of the Kuh**i-axrkh and the Kuh-i^'^forgh are synclines, in- 
dicating a relief inversion. If one follows Gabriel’s description, 
the hard gray limestones of the Morgh atre probably the same as 
those of the Kuh-i-Surkh. To be sure, such conjectures remain 
hypothetical* But they proceed from the repeatedly established 
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fact that the parts of the Lut visited so far represent residual 
fold iQOT-uatains vith n-umerous volcanic effusions. 

For days we move along the caravan path across a smooth but 
soft siirface covered in places with gruss, but usually with an im- 
perfect gravel pavement with rock fragments up to the size of one*s 
hand. Four kilometers beyond the Kellehper Hills the path crosses 
the Khushk-Rud at a point where it makes a small loop to the east. 
Completely lacking in v^etation^ the 50-ia broad bed contains 
smooth sand and small upturned loam clods, with gravel up to egg- 
size on ths edges. There is a sloping bank on the left and a cut 
bank on the right 5 m high. A profile from the southern bank is 
shown in Sketch 12. 

The inteipretation of this profile must proceed from the 
point of ' view of the dualism inherent in it. The gravel and con- 
glomerates of the basal strata (e-h) represent the first indica- 
tion of the great depositions with which we shall become acquainted 
later. In the upper strata (a-d) the materials transi>orted here 
by wind and water are mixed together, cemented (or hardened as in 
Stratum f ) by the salt solutions brought up under capillary attrac- 
tion. Th^ extremely hard salt horizon, a typical junction, con- 
tributes to the salt solutions . Horizons such as this one which 
we found 20 to 30 cm beneath the surface have been noted in other 
areas. We encountered them with the gypsum crystals east of Khusp 
(Houte II)* 

After a while we meet a caravan, the last one of the year, 
they tell us* They had taken wheat to Siiah-J>at and are retximlng 
without a load. They intend to continue without a stqpover to the 
Khusbk<4tud where they cached cut straw on the way out. The camel 
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drivers in Khanlkoff ♦s time used the same method, leaving fodder 
for the return trip at this same spot. The thirsty camels are 
anxious to reach the fountain at Ambar, but the drivers will have 
nothing to do with our suggestion that they seek water at the 
Bakhtu, for they say that the desert on that side of the path is 
fiAll of evil spirits. 

Three kilometers beyond the Khushk-Rud the Lut is still 
smooth, covered with whitish brown gmvel and fragments of qviSurtz 
up to ^g-size on top of loam or sand. Salt efflorescences begin 
to appear again, but only on the path itaeli*. We cross another 
dry river, 30 m broad, completely barren of vegetation, with sand 
and a few strips of gravel in the bed. As long as it follovrs our 
path the bed merges to the flats with hardly a break; only rarely 
does it have a bank up to one m high. After we have moved ups lope 
for a while in the direction of a hill, salt efflorescences begin 
to app^r beyond the path; the terrain is slightly arolling here, 
probably indicative of the presence of buried hills, although these 
do not break through the surface as they have on other routes. 

The groiind around a small, half -buried hill of red porphyry (Rock 
Sample XXJCVI) is so soft that the camel tracks are deeply im- 
printed; the x®.th throxigh the salt-white sand kavlr is set off 
with stone markers* An excavation here reveals the familiar hard 
salt layer xmder 15 to 20 cm of salty sand. Salt also appears in 
flecks in the gross which covei^ the kavir in places. Numerous 
camel skeletons along the path bear witness to the extreme basrsh- 
cess of this part of the route. 

In order to reach the mountain of Gaud-i-Himeh, w3aich we 
have been using as a landmark for a long time now, we make a detour 
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of one tan to the right of the path. The shallow streaja beds which 


course down the small alluvial ccsne are also soft. Even their 
pebbles are ^omstodL with salt (the first time we had observed 
this phenomenon), ir^dicating that there has been no rain here for 
a long time, ^he "interstr^im plateaus,” if we may refer to the 
interstream areas on the alluvial cone by tMs jjame* offer the 
firmest support. In the vicinity of the mountain we find pebbles 
up to the size of one’s hand in the streams. We break a specimen 
of an eruptive of porphyritic texture (Kock Sample XXSVIl) from 
the encrusted, intensively weathered rock of the western peak, 
which is about 50 m high, and trom the eastern peak a specimen 
of amygdaloidal rock with schli eren (Hock Sample LXVIII)! the 
weathered crusts of both are a deep black. The ”Kanzel” forma- 
tions of the ridges of the eastern peak exhibit Jointing of ihO^ 
and perpendicular thereto. Bore too we find stone rings like the 
ones mentioned above. There are no bones, but we could not ex- 
pect to find such if we are really dealing here with ancient "Towers 
of Silence." Our original assumption that these might be robber 
caches now appears less likely in viei/ of the considerable distance 
from the path. 

Looking around we see a few burled hills 25 to 30 km away 
to the northwest. South of the Kuh-i-Murghab are 2 others which 
with th^ir disproporticmately steep south slopes have the appear- 
ance of upturned tables. A tableland rises free the gently down- 
sloping plain and extends over 20 km into the distance (coe^ss 
115-1^5^). Due west, only one taa away, is an ^carpment with the 
ste^ slope facing south. The stretch between the Khllelxper Hills 
and the Gaud-i-^Himeh Is almost perfectly flat, d^ressed only by 
the 2 dry river beds and slightly dissected. This difficiflt loam 
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kavir stretch is called by the camel drivers Gaiid-i-Ulraeh {”^e 
Depression at the Half-Ws^ Point,” i*e*, the mid -point between 
watering places on the roate from the Karijaabad and Sjhah*d)at). 
sedimentary rocks which appeared at the Khushk-ihid apparently ex- 
tend only a short distance on either side of the bed* ThB whitish- 
brown gi»avel which covers the surface south of the Khushk-Rud also 
appears in the vicinity of the Kellehper Hills and to the north of 
there* The bedrock is probably made up of the same rock (quartz- 
ite? ) * The rolling terrain that we encounter next, tlie extremely 
soft groiind, and the salt efflorescences, all indicate that the 
geological structure has changed a^in. The tineveness of the sur- 
face xAndoubtedly indicates ungual wind erosion resulting from re- 
sistance differentiation* The reappearance here of salt efflo- 
rescences — the first to appear in significant quantity for over 
100 km — indicates that special geological conditions permit an 
Issuie of water here, a phenomenon possible only in isolated spots 
and under exceptional circiaaistances * But our excavation here p 3 X>- 
vided no clue to the circumstances | the observations made at the 
Gaud-i-Nimeh only conf limed the assia^tion of an extreme aridity* 
The dry stream beds, which we had always found elsewhere in the 
Lut to be firm enough for use as "highways,” are soft here. In 
stream b^^ where the water sinks in, the effects of chemical 
weathering are reduced^ since the streBuae in the Ggivid-i-Hiiaeh 
"break” this rule, we assume that water has not flowed here for 
years. This assusqiticjn is substantiated by the salt -encrusted 
pebbles and other d^ris in the streaia beds* But obsermtiosns 
here also tend to canflisi our working theo 3 :y that the interstream 
areas offer the best s\^pport for the reason that cheaaical weather- 
ing is n<^t 80 effective there as it is in the lower areas idiere 
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salt aolutions rise toward the surface under capillary attraction. 
Beyond this inselberg the character of the desert changes again* 

We come now to a series of small \indrai,ned basins which, because 
of their shallowi^ess, might more properly be called pans. Wnlike 
the basins vre have crossed before, these all have firm centers and 
soft slopes and rims. ^11 4 are ellipsoidal with north-south a^ces. 
Moving along the extiemely rough path across salt ka,vir, we reach 
the center of the first one after 3 hmj that of the second 2 Ism 
further, that of the third 3*5 ^ further, and that of the fourth 
one km further* They are siink only ^-6 m deep. In accordance 
with the general slc^e of the terrain each is lower in elevation 
than the preceding one. In the third, one the kavir character- 
istics disappear* 

The apparent contradiction in the above Is esqplicable thuss 
the moisture of the kavir evaporates and the hard loam then forms 
a firm surface. 

Sixteen kilometers beyond the Gaud-i-Nimeh, i.e., 2 km be- 
yond the center of tlie foxirth basin, is a distinct scarp leading 
dm/n into a fifth basin. This scarp is the first of many such we 
shall encounter further on. The basin, unlike the ones we have Just 
passed through. Is drained by a river bed, 50 m broad. This is 
Tabasan, a rest place for camels | it is probably identical with 
Khanikoff*s **Telli Kalendar” (Terrace of the Dervish) (93)- 

The outstanding characteristics of the 20-lnn stretch between 
Gaud-i«^lmeh a 33 d Tabasan are the 4 xmdrained basins described above. 
The sxarfece is mede up of salt and loam kavir, but also of grass 
and a gravel with fragments usually 2 cm in diameter, on occasion, 
egg-siae. 
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A shaJLXw oxca’va'tiotn revealed sand vtdLch became looser 
further dov/n as the ceiaenting effect of the salt decreased, Kavir 
characteristics are more pronounced in the first and second has ins | 
the caravan path through the dried, loaEi is typically rcjugh. In 
the third and fooirth basins the cloddy kavir disappears, replaced 
by sand kavir and a gravel laantle, Hie scarp Just a short distance 
beyond the fourth basin is particularly characteristic of the area; 
it descends to the Basin of Tabasan and the river of the same name. 


Apparently the gravels and conglcmierates -which -we vere able 
to trace beyond Tabasan were represented along tlie stretch beginning 
at the Gaud-i-Hiiiieh and, as a Biatter of fact, in constantly increas- 
ing thickness, in the first 2 basins the salt kavir still forms 
on the eruptives, but in the succeeding basins a different sort of 
surface mantle is presdomlnant . The denudational scarp Just before 
Tabasan is the forerunner of numerous others vhich we shall en- 
counter further south. Thus we have now eatered the area of the 
sedimentary deposits of the lut after first encountering them in 
an arm of the IChushk-Rud valley. 


FrCEi here to the po3lygon kavir in the hea3rfc of the Lut we 


countered the f ollowing scaarps , 

Scarp Heighi 

1 (Tabasan) 3*0 


Distance Froaa 
Previous One 
(to ) 


5.0 (steep, unbroken) 


2.0 (obliterated brink) 
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Distaj'.ice Froem 

Previous One 

Scarp Height, fa) to) 

7 l,o 2.3 

8 1C*0 (vitli a ledge) 0*3 

9 5.0 3-5 

The scarps have less gross but more salt than the surrouiid- 
log area* At tine edge of the seventh are bed,s of sand and gravel 
mixed -vrith a fine dust. The terrain between scarps slopes steadily 
downhill^ especially so beyond the last one, which together with a 
pediment leads over into a polygon havir. The grotind is covert 
with gravel, gruss, or sand| not far frossi the second scarp there 
is a dense mantle of gravel. VJhere the scarp plays out the egg- 
size gravel usually gives way to gross. Tjie more or less firm 
ground usually tiims soft near the edge of the scarp. There are 
nume 2 :*ous depressions In the areas between the scarps, an indication 
of the intensity of the deflation. 

At tlie base of the scarps there is more dust tiian gross j 
the steep faces are often of sand cemented by salt. In a small 
stream bed between the sixth and seventh scarps we broke a speci- 
men of bedrock in the form of sandstone with salt crystals {Bock 
Sample LXXIX). 

The surface material along this last section of the route 
did not look like coaiqpacted, pointed Haaanada^type rock, but was 
strewn over the stirface, even where it consisted of gravel. Sand 
often appeared an the surface. In connection, no doubt, with the 
structtire of the s carps | the layers of the dust were protected by 
a crust of dust and salt, in walking, ve broke through this thin 
layer very readilyi nevertheless it has apparently offered considerable 
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resistance to the processes ot deflation- Hippie aiarks appeared 
chlefly in the sandy stream beds. In the south and vest ve saw 
nmerous siaall dunes as veil as the mushroom I'ocks of the dis- 
integrated tableland vhich ve shall become acqxiainted vith later- 

We encountered, salt efflorescences only rarely. The x^ath, 
paved vith gravel trodden into the surface, vas firm- The terrain, 
unlike that of the previous section of the route, exhibited numer- 
our des si cation cracks. On 26 ^Sarch ve traveled down the Tabasan 
river valley. Since it is similar to ail the streams vhich cut 
through these scarps and empty into the heart of the desert, ve 
shall present our observations on It at this point in our repoirt. 
These observations are presented in tabular and graphic form, 
following a method ve have used elsewhere (l^l) In graphic foxm 
analysis £see Sketch 13 appendedT" • 

The valley itself, of course, could csjly have its origins 
in the desert fringe areas^ it is piobably a branch of the Khushk- 
Kud. The cases of subdivision are particularly interesting in 
connection with the problem of erosion. *?he river breaks up twice, 
nmely at Points 15 and IT [fee Sketch 13 and the accompanying 
char^, but not at the broad places at points 10 and 11 b| indeed, 
the first Instance (Point 15) occurs where there is a relatively 
steep gradient. Before reaching Point I 5 the stream passes through 
the stretches of aotive down cutting betireen Points 12 and l^i* b. 

The steps in the long profile indicate that downcutting is still 
in progress^ appar^t3y the stream becomes so laden with debris 
here that it is no longer capable of downcutting: with little 
d^th and almost level gradient, it overflows its banks and breaks 
up. At poi 23 t l4 b the main erosion channel divides into several 
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smaller ones and stream shows a tendency to subdivldsj bnt I 

further progression of the tendency is prevented hy the steep 
bluffs. Further dosmstream these bliiffs extend outward on either 
side as scarps. At Point l 6 a, where the main channel encounters 
a ssaall scasrp, it begins to meander and resumes downeuttlng. 

This process of subdivision follcnTing intensive downcutting is 
repeated, this time along a less steep gradient. 

The examples of subdivision here bear out my ideas toward 
a theory of erosion which I have dealt with else^»rhere (1^5 > among 
others). Wieret erosion is in process the stream beccmes so laden 
that the speed of its flow is reduced to the point where it be- 
gins to deposit the transported mteidali on alluvial cones or on 
gravel, which are readily eroded, the bed is raised through ex- 
cessive depositicm to the point where the river overflows the 
banks and breaks up into distributaries, ^e scaip at the four- 
teenth kiloaaeter Is particularly Interesting. To be sure, there 
are no falls in the river bed itself reflecting the chaise from 
horizontal beds of sand, gravel, and clay, but the river ^s long 
profile as a whole is convex when the downcutting can work more 
effectively in an upstaream area than a downsti^am area. This is 
readily understood in the area of intensive downcutting between 
kilcsneters 8 and 9 . But there is no such parallelism in the 
stretch between kilometers l^t and 15*53 the depth is actually 
leas here in spite of the steeper gradient! The reasons for this 
break in the profile are probably moiphological rather than geo- 
logical, for the genesis, not the bedrock, is respcmsible for this I 

1 

scaxp foiiaation* the process of downcutting was rejunrenated by a j 

sudden lowering of base level. We may be dealing here with the | 

effects of an elevated beach. 
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a?his past sectiaxi of the route provides us with loslghts 
into the nature of the great depositions which we refer to as the 
’’older” sediments, as distinct from the ’’younger” which we shall 
disciiss later* Between the denudational scarp Just beyond the 
fourth basin and the beginning of the salt slab kavir the thicic- 
ness of these deposits amounts to 200 la* But they undoubtedly 
continue beneath the polygon kavir, so that they ai^ actiia3Jy 
much thicker* 

In our route across the older sediments we had to climb 
down 10 scarps rangijjg in height frc^ 0*5 to 10 m. *^^0 steep 
faces were made up of coarse, hali^-ccjcpacted congloaerates , of 
salt -cemented sand, or of clay. Along here we obsesrved the older 
sediments in horizontal beds only. From the ^^axid-i-Himeh we could 
see west of our route 2 tilted tablelands (compass 100-120^) 
dipping to the north, but we were not able to ascertain whether 
or not they were constituted of the older sediments. Adjacent 
thereto, west of our mute and south of the Ruh-i-Murgh, is a 
hoidzcMatai tableland^ from the moinotain of the Gaud-i^imeh it 
could be sighted at 115-145^. We were able later to take sight- 
ings on it repeatedly and finally identified it as a great gravel 
deposition extending north-south along the Shur-Rud valley de- 
pression on the western edge of the Lut. These deposits are not 
directly connected with those we encountered co the way dawn| the 
topography between the 2 is characterized by typical disint^rated 
remains of such gravel tablelands, l*e*, by the yardangs, pyramids, 
pillars, etc, which are called Shahr-i^Ifut {Lut City) by the camel 
drivers# They were describe and depicted repeatedly by Gabriel. 

A connection apparently existed at one time, but It was reduced to 
the forms described above by the processes of denudation. (For a 
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pict-ure of these forais, see 137 , page 133*) Khanlkoff calls these 
tahlelaaads ”Ghendo-ura Birian’" (Roasted Wheat)* 

It Is understandable within the framework cxf the rules 
which govern such landscapes that more salt should occiar in the 
sca 2 :^s, for salt cements and thereby makes the rock more resistant. 
Hammada-type rocks, the distinctive sign of primary deposits, do 
not appear in the gravel* But it is Interesting to note that tlie 
coarser constituents appear on the interstream areas and the 
finer ones in the dry stream beds. It would be a mistake to at- 
tribute this phenomenon to the effects of running water, hoi^^ever: 
it is probably the result of wind activity* 

These great deposits provide a few insights into the genesis. 
Looking southward from the gmvel scarps, we have a broad view 
over the great basin of Shah-Bat (Khabis), which is covered with 
the gleaming slabs of a polygon salt kavlr. This basin extends 
out of sight to the south, where it was crossed by Gabriel on his 
last important expedition. It ends in the east after a long gradual 
upslqpe at the East Iianian Moimtains and the great dunes chain 
which lies in front of these mountains. Since it is also bounded 
by mountains in the south, its basin character is complete t only 
the 200«m high sedimentary tableland in the north, from which we 
look out over this panorama, does not constitute a definite closure, 
but rather a scarp. 

C. The Heart of the Lut 

After descending from the scarp landscape described above 
we reach the actual core of the lut. The heart of this broad basin 
extenda out of sight| it is almost perfectly level, perhaps with 
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a slight sXoipe to the south. I asstaue that this is the salt Esarsh ] 

mrked on the maps as Kaittakaar;^ but I ntust confess t3aat I never ^ 

heard the camel drivers lise this name. Out of this gigantic honey- 
comb of polygon kavir I'ise 3 elon^ted ridges 10 to 20 la in height^ 
raade up of conglomerates and sandstone ox' sand. Th&y run diagonal- 
ly to the SSS; vith their tovers^ pinnacles, and cliffs they lool^; 
so much like the ruins of hooises that they are described by the 
camel drivers as Shahx^-i-lut, ^'Lut Cities" bixilt by Ihistaci and 
once inlmbited by giants. Tlaey are also called Sfegoreh-Khasie 
locally. I mi not too clear as to why ICbanikoff (loco citato) 
called these denudation rasnants' "liniestcme cliffs" (page 4lb), 
since they have nothing to do with either limestone or cliffs. 

The clods of the dry, light browi^ loam kavir, which is mostly 
free of gravel, ax’e thrown up as high as 30 cm and spanned by the 
latticework of the polygon edges. The clods, forced out of their 
pattern, often standing upright, create a surface sixsilar to that 
of a crater fields since this is difficult to drive over we seek 
out a way toward the abxrupt slope of the tableland mentioned above. 

The surface, "^rith sand ripples running ^^t-west, is siaooth, but 
it soon gives way to another "crater field" which, to be sure, is 
dry and firm enou^, but hardly sxiitable for driving. Therefore 
we return to the caravan path. The lett^ leads for aboirt 500 m 
over a smooth, firm desert floor with a thin pavesaent of plxaa-size 
graveli in places the ground is only strewn with fine gravel. 

After traversing this stretch of fina grcsund, which is 
probably only the last rassnant, the "pedestal," of another elongated 
ridge, we reach the salt polygon kavirj the polygonal slabs are so 
fins that although they readily sag under the wheels the car, 
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they do not breaks Of course, wherever there is a gap under the 
polygons (only rarely filled in with sa3.t crystals) one can count 
on brealslng through. Just a few meters before we reach the first 
of the elongated ridges, the salt polygon kavir is covered >rith 
dunes sand. We camped (Camp 49) for 3 days froBa 2k to 26 March 
between the 12 Mgh walls of the Shahr-i-Lut. The area, which 
is frequently used as a camel resting place, is strewn with the 
skeletons of these aniisals. 

in order to gain inforaation about the stretches we still 
have to drive over, we wander along the path for one km till we 
reach the 10*m high second ridgej its southwest side is covered to 
the top with transported sand. We cross an area of salt polygons 
300 m broad with upturned and half -upturned slabs and arrive at a 
depression 200 m broad but in no place more than one m deep^ it 
is veneered by a tenuous, tindeformed, brown loamy kavir with poly- 
gons marked with smallish knobs. On the rim of the depression the 
clods have broken out of the pattern and stand obliquely, but 
not to an extent great enough to form one of the dreaded ’’crater 
fields." After another kilometer we come to 2 siamller depressions 
of the same type. Just before we reach the third of the elongated 
ridges we again encounter the upturned polygonal salt slabs stand- 
ing obliquely. One would think that the polygonal slabs and clods 
would brealc up near the ridges, that in the flow mov^ents of the 
kavir they would be "dammed up," as O* von Niedermayer put it, 
whe3?ever they encounter a firm prop. On the contrary, next to the 
first of the elongated ridges and near the ewijacent zone of drift 
sand the polygon kavir lies undistuxbed. 
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Tr> oa*der to siirvoy tMa ’’liaart” of the desert^ we climbed 
a 20 m high on a tMrd r5.dge, which is in the process of 

disintegration, the north we take a sitting (13^) on the Kuh- 
i^iiirghab, the silhouette of which has accoopanied ue ail tl'ie way 
to this point; also north of us is the precipitous face of the 
tableland Ghendoum-Birian which is ^ km broad; it constitutes the 
northern rim of the basin. It descends to the kavir by a series 
of small scarps with nuiaerous little tourers ^ ntushrocen rocks , 

and other biaarre forms wMch we shall encounter later, in op- 
position to the genearal slope of the teiraln, a horisorstal taale- 
land extends northward frcssn tlie steep face of the Ghendouia-Birian. 
We had already noted this formation frcai the Gaud-i'^Hlmeh; from 
here it is clearly ^parent that like its frontal face it is con- 
stituted of sandstones and conglomerate©* fho sedhaaentary fill 
of the lut extends ton^us-like to tlse norths a phenoBsenon import- 
ant for the chronogenesis of the relief* In the west we recognize 
a bright ribbon as the Kal-i-Shur, the salty ccsapound river on 
the western edge of the hut. Gabriel {6o) crossed this narrow 
stream cmly 6 months later. Beyond the river, among numerous 
other Lut Cities, is the notori oxis Gudar-i-^rut (Powder Keg), 
where the Baluchi used to hide, lying in wait to rush out and at- 
tack passing caravans. 3hi the south the kavir is bounded by a 
confusion of small Lut Cities with towers, mushrocmi rocks, and 
walls which give the impression of a great t^t city stretching 
away out of sight. It would be difficult indeed to find a path 
through this labyrinth of palisades, despite the fact that none 
of the forms are veiy high. ^ "teiot city** is apparently united 
by a level 10-15 m high. a?he whole apparently coostitirtes the 
r^anant of a young sedimentary tableland of the same character as 
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the 3 eloiagated ridges. The kavir stretches away to the ^st, 
broken In places by the ridgesi a short distance from here^ how- 
ever, th^ begin to show signs at disintegration. Far away cm 
the eastern edge the basin Is bounded by still another tableland. 
The caravan path continues for a few kilometers SSW and then Joins 
the path frcsm the east, i.e., from Deh-Salm. 

Ihii’ing our stay in Cajiip we investigated the kavir and 
polygon formations* Gabriel (60), out of his rich experiences, 
has done an excellent job of classifying the types of kavir soils. 
He follows the natives in the vicinity of the Great Kavir in dis- 
tinguishing between the following laain types. 

1. Zardeh (yellow): yellowish brown, huimaocky loani soil 
uniformly interspersed with salt. Occurrence J marginal areas of 
the Great Kavir. 

2. Garbeh (fatty, greasy): darker, molster places inter- 
spersed ir other types of soil. Occurrence: irregular^ frequently 
in strips and bonds* 

3. Hamak slyah (black salt): alternate beds of clayey urud 
and pure salt| hard, friable, aaad firm| often ccaiqpacted, with hum- 
mocks and knobs and veneer^ by a rind of effloresced salt which 
keeps the top bed moist. Occurrence: the lower areas at the Great 
Kavir. 

it-* Kaseh (shell): a transitional forBation of burst domes 
3 m high^ a confusion of hollows and joints over a co 3 rroded and 
cracked sirrface. Occurrence: lower areas of the Greet Khvir. 


- li^a • 
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5 * Kaaialc sefld (white salt): slabs, usually loexagonal, 
several meters across, uuil'ormly veneered by a salt cruet, 
edges of the slabs are upturned, Occm^rences the lowest 
areas of the Great Kavir. 

Gabriel crossed the kavir of the X«t core for a distance 
of 20 km, west to east, along a section of the caravetn route 
soffoewhat south of our present position. He describes it as a 
loamy ground with ridges and valleys: "The surface is not 
cracked. There are no clods broken loose from the pattern" (6o, 
page 219 ). 

Horbh of his route we found conditions somewhat different. 

I cannot say with certainty whether the kavir to the south has a 
basically different appearance, or whether this difference is to 
be attributed to the difference in time: no doubt the ground was 
moister at the time of my visit (March 1933) than it was during 
Gabriel's visit (October 1933 )• 

According to our observations the polygons, or rhomboids, 
charscteidze the heart of the Lut: we did not observe this phe- 
nomenon in any of the other kavir areas we encountered in the Lut. 
Judging by the descriptions by Hiedin (TT), Hledermayer (lo6), and 
Gabriel ( 58 ), however, these formations in the Lut by no means 

30 grandiose as those In the Great Kavir. The network of rhomboids 
shows through the surface, or it rings the polygonal salt slabs 
with small, upturned clods. 2 h only a few following places does 
this network not appear. 

1 . The fcfw "firm" places, isolated islands in the sea of 
kavir, r^resent the remains of residual hills of the "young" 

^ lk9 • 
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sediments which have been wora down almost level; they are stre^^m 
with gravel or gross or in places even veneered by a thin pave- 
iBent, They \isually occxir along lines i-umiing in the same direc- 
tion as the elongated ridges and beyond the point where the latter 
play out; therefore, they actually are the leveled remains of 
these disintegrated ridges • As such they have not yet been taken 
over by kavir and therefore do not exhibit the rhomboidal forms, 
for the natural polygons do not occur outside the kavir zones* 

2* The polygons do not occur, of course, where the rippie- 
mark sand occi-irs* latter usually appears in the lee of the 

elongated ridges, but also turns up liere and there in large and 
small fields on top of the kavir* It is hardly conceivable that 
such fine sand, often mixed with dust, could remain on these flat 
areas during the violent storms; the fields must be formed as the 
stoxm dies down and therefore they could not be older than the 
last strong wirjd* Tliis assumption is further supported by the 
fact that the I'ipples are veneered only here and there with a 
thin crust of salt; apparently there is not sufficient time be- 
tween storms for such crusts to fora, except in isolated places* 

3* As I have already indicated, the kavir of the southera 
Lut is by no means perfectly flat, entirely apart from the minia- 
ture relief of the polygons and clods; there are faint depressions, 
shallow pans, and, especially in the fringe areas, small washes, 
the last branches of the subdivided streams frcmi the higher scarp 
zones* Such small furrows or troughs also extend outward frcm the 
elongated ridges* The floors of the pans are covered here and 
there with gravel or grass; the sand has usually been blown away 
but occurs sometimes In pieces where it is protected by coarser 
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laa’terlals . The narrow, shallow beds of the washes sometimes cora- 
tain fairly coarse pebbles frcmj the "older" or "younger" sediments 
but usually contain gruss* There are no polygon foiTsiations in 
either the pans or the washes. An excavation near one of these 
revealed a 5 -cm thick layer of grass over 20 cm of fine sand; 
beneath the sand was loam. A bro^n:i, loamy kavir soil in cunieform 
pattern begins at the banks. The a^omboid pattern \isually does 
not appear until the loam is at least 7-10 era tliick, but begins 
immediately where the slopes are covert with a layer of salt. 

The grass and gxavel in the pans are strewn over a layer of 
axaoarphous sand rather than polygons | but in those j^rts of the 
pans where there is no gravel or gross the polygon pattern is well 
developed. 

h. As we pointed out at the beginning of this chapter^ the 
polygons veneer the loam clod kavir without regard to its surface 
configuration. Later cm in the salt polygon kavir the slabs are 
raised in their polygorml form out of the pattern. In tl^ loam 
kavlr^ on the other hand^ the clods usimlly break outside the net- 
work, and the rhcsabold pattern instead of following the line of 
the clod edges dissects th©a. The hard knobby formations (which 
are piobably raanants of clods which have been forced up or else 
clods which have been raised but have not yet burst) do not ex- 
hibit polygon forms where they are strcfwn with considerable amounts 
of sand and gravelj this is usually the cose in the vicinity of the 
scarp zones. 

With the exception of these 4 cases, the network of the poly- 
gons steeds over all the kavir areas wMch we visited on the heart | 

of the desert. Of course the phenoe^enon is more pronounced in saae j 

places than in others. I 
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We came to distinguish between the following types. 

I, Polygon Khvlr Without Salt Slabs 

(a) Clay and Loss Polygon Kavir . TMs type, which is not 
common^ occurs in the form of flat stretches of loam or clay kavir 
veneered by a very thin salt crust, or, more properly, a salt rind. 

In its bareness it contrasts shaiply with the polygonal salt slab 
kavir, near which it lisually occurs. But it also occurs elsewhere: 
only in the depths of the pans does it never occ'or. The polygon 
pattern is usually veiry faint, being merely suggested by narawr 
bands. An excavation hers revealed a salt rind 2 mm thick, a 
layer of salt and loam or salt and clay 10 to 20 cm thick, and 
then fine sand. 

(b) Light Brown Clod Polygon Kavir. This type of kavir 
consists of light brown, loose loam soil interspersed with salt 
crystals overlying a gray, more sandy loam, also interspersed with 
salt crystals^ the latter overlies the hard, salt sandstone familiar 
to us from earlier excavations. At the surface are numerous Isnobs, 
bulges, ” horns,” and Jags aiirrounding small holes or trenches. 

Frequently the clods are pressed out of the pattern like blocks of 
ice in an ice Jam end burst, forming the dreaded ”crat#5r fields.” 

Sand or gross is strewn over the kavir in places j at the time of 
our visit it was dry and hard. Usually though not always, this 
type appears in the fringe areas . In places the salt slab poly- 
gons <to be described below) extend to the margin of the scarps 
or their pediments and the light brown clod kavir begins further | 

on OP iK>t at all. In any case it appears to be restricted to the 
fringe area. Of the types in Gabriel’s ^staa, it is most nearly 
comparable to the zardeh (type 1), which, according to Gabriel, 
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also occoars in tlj© fringe areas* Hedln too iisually found this 
type around the edges of the Great Kavir. Where the clods have 
been thrown up, hcawever, this type resembles the haseh (type h) 
most closely, although the shattered blocks here In the lait are 
thrust up at most 30 cm, and never form "domes a meter high” as 
■f^.'h^aiy th© Great Kavir* In I?eh"^alm this type is also called 

Isasch kavir. 

All of the kavir described in I is covered with polygon 
lines like gxooves traced, with a sticky they run across mountain 
and valley" without regard for the configuration of raised blocks 
and small troches . The blocks set off by these lines are usually 
5 --sided or 6 -sided, sometimes morel they measure from 50 to 20 cm 
in diameter. The grooves which form the sides of the polygons 
consist of fine sand which extends through the i^per loam bed 
down into the lower one. 

II. Salt Slab Polygons 

The greater part of that area visible to us from this part 
of the southern Lut Is covered with salt slab polygons | the result- 
ing fantastic appearance is best described as a gigantic hon^ccmb. 

We distinguished between the following types* 

(a) Undisturbed polygonal salt slabs lying flat on the 
surface with sand constituting the lines between. The slabs have 
5 , 6 , or laore 8 ldes| they have proportions such as 75 x 100 cm, 

90 X 150 cm, or 50 x 80 cm, but never attain to the siaes observed 
in the Great Kavir by Hedin and Gabriel (as much as 8 m In diameter). 
Each polygon is a hard block of salt from 5 to 10 cm tMck| most 
Of them can be lifted in gine piece* A thin crust of sand and dust 
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iB baked on to the hjrsroscopic salt^ givijag the surface of the slab 
the aj^earance of a huge pc^pyseed roll. The polygon is surrounded 
by a roll -shaped lUa of sand^ here and tha^e by a double roll with 
a groove In the laiddle which looks like a laark one laight make in 
sand with the finger, excavations we iiiade in this type re- 

vealed the following beds (see Sketch I). 

1. One centimeter thick; a cap of dust, drift sand, and 
games often full of holes. 

2. 5-10 cm thick; hard, porous salt slab, dirtied on 
the under side by loam heavily interspersed with salt crystals 
(Eock SaE^le LKXSII). 

3. Up to one centimeter thick: loose sand with salt. 

4. 4-5 cm thick: the same sand with salt but partially 
c®aented. 

5. About 0.5 cm; an horizon of salt crystals. 

6. 8-12 cm thick: venetlan-red, fine, very finely lami- 
nated clay (Bock Sajaple IXXXIIIa)j slightly salty and soaaewhat 
molsti clearly distinct from 5lo ?• 

7. About 5 cxB thick: gray, laminated clay, slightly salty, 
sosn^hat moist. 

8. 5-10 cm thicks fine loose^ somewhat moist sandj Iso- 
lated grains as big as 2 mmj isolated grains of salt. 

9« About 0«5 cm: salt h^izon. 

10. 20-25 cm: reddish clay. 
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11. Brown loam* j 

5?bis type usually occurs in level terrain, never in the dissected 
kavir. Gabriel describes a variatimi of the namak sefld -which re- 
sults vhen clfiyey«€Quddy subsurface material veils up between the 
blocks and surrounds them with ” walls.” In our case, as we have 
already pointed out, the polygons are surrounded by sand in the 

form of a double groove which apparently forms as the result of | 

the sands being squeezed out under pressure from 2 blocks. 

(b) Polygonal salt slabs with raised edges. These poly- t 

gonal slabs differ only slightly in form and size from those de- 
scribed under ”a) above. They are separated from ^ch other by I 

raised edges in the form of little "walls” as much as 10 cm high. 

Frequently the slabs have b^n completely raised out of the pat- 1 

tem or tilted on their sides, so that one frequently breaks 

through into the resultant easrpty space. Gabriel described the 

same type in the Khurasan Khvir as tabakeh kavir. To be sure, 

the fOEnaas ve esncountered in the heart of the. lAit were considerably 

smaller than the ones he describes, both in the diameter of the 

slabs and in the height of the rims (as much as 20 cm in CSabriel’s 

case)| on the crtl^r hand the slabs in the hut are c<»isiderably 

thicker timui those noted by Gabriel (one to 2 cm in his case). 

The results <xf our estcavations in this type sire as follows (see 
Sketch Ik II). 

1. Up to one centimeter thick: a cover of dust, loose | 

sand, and gross, often full of boles « 

2. 5-10 cm thick: a hard and porous salt slab (as in Ho 2 
above), dirtied on t33e under side by loom Interspersed with salt 
crystals. 
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3. 8 cm thicki slightly cemented sand with, a little salt 

(similar to Ho h above)* 

li-, 20 cm thick! ha 3 rd saQ-t sandst<»ie with large salt 
crystals vertical. 

5. About 15 cm thick! light brown loam tdLth sands, 

6* About 0*3 cm thick! a salt horizon similar to Ho 9 

above* 

7 . 10 cm thick! gray clay (similar to Ho 7 the table 

above) with interbedded small salt borizcms occurring ijrregularly . 
Ihfreq.uent, small spots of reddish biwn clay which merges to 
No 8 below. 

8* Brown loam similar to Ho 11 above* 

a?ype ”b” is extremely widespread. It occurs oan the other side of 
the sec 033 d and third elongated ridges and over a large area in the 
vicinity of the fiarst oT these ridges, but, as we have already- 
mentioned, we were not able to establish any pattern of occurrence. 
Ifolike type ”a,” type ’*b” is not restricted to flat terrain, 

(c) Broken salt slabs, ^Phis is a variation of the type de- 
scribed above in which both tiie polygonal slab and the edges are 
raised up* The slab is broken in or near the center, leaving the 
2 pieces overlapping or pushed to form a small pyramid* Ap- 
parently the pressure which had already forced the edges tQ> was so 
great that the block itself broke. Significant ay this type usmlly 
occurs in a gently sloping terrain, but it also occurs isolated in 
flat eireas. The subatructiare is siiailar to that described In b. 
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g. 200 cm I light brown, fine-grained sands tcme of mediuia 
baldness « 

f • 300 cmt finely laminated graylsb brown clay. 

e. 200 - 1,000 cms fine sands, frequently in deltaic shape 
but usiaally bedded borizorrtally^ in the process of ceiiientation. 

d. 20 cm: porous, medium -grained sandstone of medium 
laardnessi stands forth clearly in the foxm of roll-shaped bulges. 

c. Approximately 500 cm: clays and sands alternately bedded. 

b. 20 cm: bed of hard sandstone. 

a. Approximately 150 cm: clays and sands alternately 
bedded as in ’*e” above. 

The foUcawing is the profile at the first elongated ridge 
near our csr^. 

i. 20-30 cm: brown, sandy-loamy salt kavir soil with salt 
crystals and rounded or angular quaitz as in ”1” above. 

b. 30 cm: li^t yellow, relatively fine-graini sandstone 
similar to that in *’h” above but not quite so hard. 

g. 200 cm: clays and sands alternately bedded. 

f . 0.2 cm: gypsian band. 

e. 100 oral light, finely laminated clays* 

d. 0.3-0. 5 ciai gypsum band. 

c. 200 cm: clays and sands alternately bedded| sands, fre- 
quently in deltaic slaapes. 
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b. 100 cmt light, veiy flne-textured clays. 


ii-00 cmj light, vsiy fine-grained sands, half -coiiented, 
often in delta shapes. 

These profiles are sizailar in a limited sense only, al- 
thoiigh they are only 6,5 kra apart. We must discuss them in coii- 
nection with Hiantington * s observations (S3) and other discoveries. 


Because of their recent character and because they are 
sealed off by the layer of kavir over the hard, fine-grained sand- 
stone they have in coBTimon, it is definitely clear that these de- 
posits are not denudation reumants of those sediiiientary deposits 
which constitute the scarps we crossed on the way downs they raust 
be much younger. V/e therefore distinguish between the "yoianger'’ 
and the ”older” sedimentary deposits in the heart of the Lut. 

We undertook an analysis of these profiles (in connection 
with observations made by other authors in nearby areas) in the 
special study "Pleistocene Deposits in the H^rt of the lut Des- 
ert” ( Festschrift der Geogr. Gesellschaft ^^niversary Publication 
of the Geographic Socletyijr, Vienna, 1956). As we indicated in this 
article, the older pluvial period in which the distinctive "oldei’” 
sedimentary deposits were laid down, began after the most recent 
epeirogenic movements, during which the basin subsided frcan Shah- 
Dat to the middle Lut. The lak:e which formed in the heart of the 
southern Lut was filled in from the edges. The aqueous loess which 
forms the grandiose "boulevards" discovered by Gabriel (62) was 
d^oslted toward the end of this pluvial period. 

This pluvial period was followed by an arid period apparently 
drier even t imn the pres®3t-day one* It was characteriaed by 
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intensive deflation and by violent storms by which the "older” 
sediments were eroded away^ in places even under the present-day 
kavir level, The material was transported chiefly by the west 
and northwest x-/inds and deposited for the most part on the south- 
east ed£e of the desert, where it has been piled up in the great 
dianes which are among the largest in the world. 

This arid period was followed in turn by the mox‘e recent 
pluvial period in which the "younger” sediments were deposited. 
Another lake probably formed in the heart of the Lut at this time, 

but it was not as large as that of the first pluvial period, nor 

did it survive as long. Indeed the "younger” sediraentary deposits 

are only about l/iO as thick as the "older.” Moreover the more 

recent pluvial period was characterized toward the end by a phase 
of fluctuations, including a stage of kavir formation Just prior 
to the beginning of the more recent period of deflation. This 
latter, a period of intensive denudation, was followed by the 
present climate (which we shall discuss in detail in Boute V). 

One is tempted to relate these 2 basic climatic changes to 
the last 2 glacial stages, i.e., to equate the older pluvial period 
with ths Rlss and the more rec©3t with the Wuerm. To be sure, this 
can be Justified only on the basis of conclusions arrived at by 
analogy. 

We made the following observations on the weather. On 
2 k March at 19OO hours with no wind and only a few scattered cirri 
in the sky we recorded 2 k^ C, only 3^ less than it had been at I6OO 
hours, the time of our arrival at the heart of the desert. The low 
that night was 5^ without dew formation; at 0630 hours on 25 March 
with no wind and a clear sky the t®Qperature stood at 7^. Thereafter 
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there were light gusts from the south hut the sky r«nained clean 
by 1300 hours the teiqperature had climbed to 28 ®. We measured the 
atmospheric moisture at 19^1 our instrument, however, was no longer 
entirely reliable. By 1500 hours the gusts tram the south had in- 
creased considerably in force and the tet^perature had climbed to 
30®5 by 1900 hours it had dropped to 25^* The night was extremely 
xmrm and close with gusts from the south. On 26 ^iarch at 1000 
hours there was a gentle wind from the south and the tesaperature 
stood at 22 ®. The wind soon increased, bringing higher tempera- 
tures and on occasion a clearly noticeable mugginess. About 50 km 
west of Camp k 9 , but still in the heart of the desert, the teiii- 
peratures were 31 ° at 13OO hoiirs and 33 ^ at I5OO hours. The west 
and east wind created spouts now and then. In Caj2^ 50 , 400 m 
higher, the temperatiire was 24 ® at 2100 hours with a south wind 
which later ttirned to a violent sandstorm that lasted all night. 

The first clouds appeared at 19OO hours, later assuming the 
character of nimbxis clouds. The aneroid readings ranged throxigh- 
out the day from one to 1.5°* I have discussed these weather sta- 
tistics in a special treatise. 

All further plans in the heart of the Uxt were ruined when 
the radiator was damaged. Moreover our large tank had become leaky 
and most of the water drained away, so that we had to find a water- 
ing place as quickly as possible. We decided to make for the oasis 
of Deh-Salm. In order to avoid the *’ crater field*' of i:h<^ kavir we 
drove baok the way we had come as far as Tabasan and then proceeded 
down this valley. (We described our personal experiences in this 
race with thirst in Volume it also includes a few pictures.) 
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We nov stand once again in the kavir, only 11 kia from Camp 
49, so that we have gained but little by our acute-angled detour. 

The polygonal salt slabs with small clods are strewn with gravel 
at first. We stay as close as possible to the slope, moving over 
a thin layer of coarse gravel and veiy soft sand, in order to 
avoid the polygon kavir. '^he familiar scarp zone to our left 
sinks gradually to the kavir^ to the right a broaa, flac kavir 
extends southward to the 'tent camp” of a Lut city. To the easo 
a few terraces detach themselves froea the scarp zone and extend 
along a cresentic line into the kavir, forming the first signifi- 
cant relief features we encounter in this plain. 

Another 4 km and we reach the first rise, i.e., the first 
terrace, which runs ai,ong at a height of barely 1.5 12 without 
working any change in the nature of the kavir. We turn left to- 
ward a second, higher terrace. The ripple marks, witnesses to 
force of the wind here, are nO longer formed of sand but of pea- 

size gravel; they are about 50 cm high and run BNE-WSW. The sand 

has been blown away except for that on the side of the 

terrace, there where the steep side faces toward the northwest. 

In the kavir to the right is a mushroom rock one meter high, the 

last remnant of an erosional hill^ shattered, by the wind and cor- 

roded by salt, it has assumed an almost ideally streamlined form. 

The kavir here, which is upturned here and there in blocks as big 
as 30 cm, is moist in some of the deeper spots, but this does not 
involve any change in form; the presence of the moisture is in- 
dicated only by the darker colorati<a 3 . Interestingly the polygons 
here at the edge are only Imlf formed. The transition is so sudden 
that there eore no inausual phenanena. Apparently the edge Of the 
kavir as such does not act as a "buttress” in the process of polygon 
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formation, for if tills were so, the perfectly formed polygons 
would extend right to the edge* 

We rest for a sliort while under a remnant of the disinte- 
grating terrace, a mioshrooo:!! rock formed by a stratum of soft sand- 
stone between 2 harder caies, 2!hese sandstones are of an entirely 
different type- They are more firmly cemented, leached out, and 
older. FrcKQ this height we can see the path to Deh-Salm leading 
eastward across the flat kavirj it is marked off with blocks of 
salt as guide posts. We head toward it, driving between the foot 
of the disintegrating terrace and the edge of the polygon Isavir, 
which is now loamy and strewn with gi^vel and grass. The terrace 
ends in a group of Lut cities; the toweirs, smallish mushroom rocks, 
and elongated ridges, which exhibit a uniform upper level, show 
clearly the effects of abrasion. But these are different frc»n the 
Lut cities of the elongated ridges described above: the rock is 
harder, the overlying kavlr stratum is missing, and their connec- 
tion to the great "sedimentary tablelands" in the north is obirtous. 
The path to Deh-Salm, which we reach at this point, no longer leads 
across kavir soil but over fiim ground strewn with sand, gross, and 
plum-size debris of quartz. The polygon kavir of the heart of the 
Lut Is now behind us; we have come once more to the sedimentary de- 
posits. These can also be recognized to the south, disintegrated 
into Lut cities. This Is a clear example of how the degradational 
process proceeds: the sedlBientary tableland is not worn down and 
leveled as a unit; rather it is broken up into Lut cities and 
elongated ridges, the individual parts of which subsequently fall 
prey to the destructive processes. A broad ridge had developed in 
front of the lowest level. It is pi^sible that we are dealiaag here 
with an elevated beach, since for long stretches the strata did 
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not exMblt the hetarogeneoiis composition. Since ve were already 
sufferins for lack of ’WRater we not able to investigate tho- 

roughly. 

We were not able to determine on the basis of the aneroid 
(the daily range of which was greater than the amplitude of the 
elevation differences) whether the large Icavir area slopes from 
east to west. The sextant also proved unreliable in the vibrating 
air. It is certain that the polygon kavir begins to slope gently 
downward right at its edge; the gullies which fan out where the 
streams subdivide all indicate definitely a slope from north to 
south. There also appears to be a very gentle slope frcsa east to 
west. V 7 e have the impression that the edge of the kavir here is 
at the same level as the tops of the elongated ridges • It is 
well known that the Great Kavir is also basined* 

From the edge of the kavir basin to the edge of the sedl- 
m^tary tableland^ a distance of 60 km^ the caravan path leadB 
uphill and down, rising a total of 250 m in elevation. We are ac- 
companied all the way by the face of this tableland or by the 
’* 8 tep city" ^StaffelstaedteT* which extend outward from it. Thus 
we climb over rolling teiraln once again to the tableland, which 
here in the east is 50 m higher than at Tabasan. The following in- 
formation is presented according to distance and relative height, 
beginning at the edge of the kavir. 

At 2.5 km, 6 m higher, after crossing a scarp covered with 
transported sand, we come \Q>on a confusion of hills and "Kanzeln" 
of the disintegrating terrace (which consists here of loam and 
extremely cimmbly sandstone). The camel d2:*lver8 call these hills 
Gusheh-lteighajtti . The ground is very soft ai:id dotted with isolated 
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salt efflorescences, the only ones we observed along this stretch. 
We should surmise that the water level of the kavir area we have 
Just traversed extends to this area. 

At ^.5 km, l+O m higher^ remnants of disintegrated sedi-^ 
mentary scarps appear in the form of elongated ridges, mushroom 
rocks, "Kanaeln," and other residual rocks. Sand is deposited in 
typical delta form on the leeward side of these formations. The 
individual rocks are Joined into numerous chains with various 
levels represented by the harder sandstone beds. The low blocks, 
about 5 high, are rounded on tcqo, since the harder sandstone 
bed is in the middle here. 

At 6.5 krQ, 53 m higher, on the second sedimentary scarp we 
WEUJder about locking for a passage through a confusion of mushroaoi 
rocks. The same disintegration forms can be traced far to the 
north; in the south the bedding plane breaks up into Lut cities 
and similar rock labyrinths. 

At 8 km, 85 m higher, on the broad ridge of the highest 
scarp, there are similar "Kanzeln” and rock forms. The streani 
beds running south from the higher table cm the left contain a 
fine gi*ay sand in their beds; it was deposited there by the wind, 
not by water. 

At 9 km, 70 333 higher, we cliiab to a broad flat area from 
which we can see another long ridge 5 ton away to the north; rem** 
nants of it, TOO m long and 20 m high, cen be seen to our right. 
There are nxunerous sznaJLl sand dunes here with slip-face on the 
southeast* 
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At 11 55 Ki higher^ after climb iaag down another scarp, 

we find ourselves in wlaat appears to be a bed similar to that at 
the 6*5 km mark. Disintegrated into a maze oi' sandstone blocks 
it has the same height of 3 m under the protection of a hard stmtusi* 
To the left, toward the table, the maze becomes denser; to the right 
it gradiially plays out. The rolling surface here is strewn with 
gruss. 

At 12.5 Ion, m higher, after climbing down still another 
scarp, we coirie to an area of towers and cones, the highest point 
along this stretch. Bef 03 :*e us is a flat area bounded one km to 
the left by a sedimentary table with a steep slope in 3-^ stages. 

A few sp\jLrs run out to the right, half destroyed and buried in 
sand. After we have crossed an extended, echeloned, southeast- 
ward-ranging spur of the sedimentary table, we find oiirselves at 
approximately the same elevation as at the 4.5 km sjark; we remain 
at this elevation for the next 2 km. The plain, which slopes 
gently to the south, is firm and free of salt efflorescences; it 
is covered with an unbroken layer of gravels, usually pea -size, 
occasionally as much as egg -size. 

At 15.5 km, 60 ffi higher, we have been moving gradually up- 
hill over a slightly rolling terrain without, however, encountering 
a notable escarpmeat. To the left appears the first large elCHigated, 
echeloned ridge called Fuseh^-Gushkal by the camel drivers. It is 
made up of from 3 to 5 levels; at the foot it Is partially covered 
with 8a33d and gruas. R^smants of "Kanzeln” have been weathered 
out of the great ledges in forms so fantastic that they res©nble 
buildings in the Babylonian style. Despite the fact that the over- 
all height seldom exceeds 120 m, the ledges have the appearance at 
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At 32 loti, TO m higher j the gi^und is once laore finri, 
covered with traDsported gruss or decked with an unbrcken deflated 
surface of pliuD-size qmrtz. Fragments of erupt! ves begin to ap- 
pear on the surface again, !rhe ridges of the dunes cut across our 
path (southwest -northeast) running at 320°, 

At 34 km, 70 m higher, the third Staff elstadt and its 2 
spurs lie far to C 3 iur left, We cllnb over a scarp covered with 
transported sand and on the other side come upon almost cresentic 
dunes of coarse sand, freouently of gruss. A hill we sight to 
the east ie the first to exhibit a peak like those of the ins el - 
bergs instead of the familiar table forni, indicating that we shall 
soon pass out of the sedimentary deposits. To the south however 
the sedimentary tables stretch away out of sight; apparently the 
floor of the desert here is made up of the "older” sedimentary de- 
posits . 

At 36 kra, 80 m higher, the fourth Staff elstadt, which now 
appears ahead of us, extends beyond the inselbers; therefore, the 
latter must have been in existence before the deposition of the 
sediments. The ridges of the aemlcresentic dunes still run north- 
east-southwest. The ground is firm, covered with a dense unbroken 
deflated surface. 

At 43 km, 105 m higher, climbing steeply, we come close to 
the inselberg, but because of our lack of water we dare not take 
the time to make a detour to visit it. 

The fourth ridge, which is thickly covered with transported 
sand, docs not exhibit the characteristic terracing and disintegra- 
tioni since the deposits no longer include b2*oad beds of clay, only 
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a few have been v^eathered out. Its southeastern part, 

■which is much more extensively eroded, is also lacking in grotesque 
forms I it extends about 2 km, a gradually sinking table. At the 
50.5 km mark we ari’ive at still aiiother ridge lacking the steps 
and ’^Kanzeln’^5 cut by iiuBierous rills, it resembles a typical bad- 
lands slope. At its foot however is a smell maze of cones and 
hills, at the most 5 m high, consisting of I'eddish conslame3rates 
(Rock Sample LSXXBT) in the upper strata and white sandstone (Rock 
Sample LSCXXV) in the underlying bed. 

At 55 krn, 28.5 m higher, we cliifo the last abrupt precipice; 
it is relatively low and itirrowed by numerous water channels. This 
is not another of tlie elcaagated ridges but the last escarpment in 
the "older"’ sedimentary deposits. The abiupt slope trends almost 
direct north-south, cutting directly across the deep sand of the 
caravan path. The path ascends vie a gorge called ihisheh (Highway) 
by the camel drivers; since it is too narrow for the car, we make 
our ascent via a broad stream bed somewlaat further north. Further 
upstreaiT^ the bed is 8 m deep and filled with sand on the left side. 
Salt efflorescences begin to appear again. With cOBsslderable dif- 
ficulty we climb over the steep bank of the stream and gain the 
edge of the table. 

i Hedin (T6) observed of the Great Kavlr tnat the boundary be- 
tween the kavir soil and the firm ground is as sharply drawn as an 
ocean strand. The same is true of the kavir soil in the hut. There 
are however various important differences between the 2. Whereas 
Hedin, Hledermayer, and Gabriel all agree tlmt in the Great Kavir 
the polygonal salt slabs do not occur except in the inner desert, 

■we found — to our surprise — that in the lAit these forms also 
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occur 0*1 ‘tile very edge ocT "the desert* Xt bas also becsn reported 
that around the edges of the Great Kavir the predominant rock is 
a yellow plastic clay which merges to flat salt areasi this is 
not true of the lait. On the other hand, the phenoraenon of al- 
ternating light and dark parts of the lomn kavir observed in the 
Great Kavir also appears in the iut. The darker loam in the Great 
Kavir was reported to be moister and of a grcjater consistency than 
the lighter, but we seldom found evidence to this effect in the Lut. 

Hor did we encounter salt cinasts l/2 m thick such as Hedin en- 
countered in the Great Kavir* This difference obviousli^ results 
from the difference in precipitations winter rains, which occur 
commonly in the Great Kavir, are a rarity in the Lut — a fact 
well attested to by the q,uantity of sand in the Tabasan Valley. 

Since there is less water here, less salt is dissolved, and the 
crust, which is formed in the process of evaporation, is limited 
in thickness* In addition, the salt slabs in the liut are subject 
to a much greater extent to abrasion and deflation than those of 
the Great Kavir. Long -lasting summer stoanns such as occur in the 
Lut have not been r^oited in the Great Kavir i nevertheless there 
are extremely thin crusts in parts of the Great Kavir. Frequently 
enough we were made aware — by the effect on our own bodies — 
of the quantity of salt borne by the winds blowing out of the area 
of the polygons in the Lut. 

Ifuiaerous streams and rivers (for exani^le the Kal-i -Shaitan, 
which is 10-15 m deep) have been reported in the Great Kavir as 
well as numerous siaaller str^usjs ^rtiich extend into the very heart 
of the desert and continue under the salt crust. In the lAit there 
is no known river other than the Kal-i -Shur. According to Gabriel 

I 

(6o) the flood plain of the latter is only 100 m broad, a good | 
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IndicatiOD of tbe greater aridity of the liut. To he sure, there 
are great catastrophic stonas during which the water of the tor~ 
rents streaming down froaa the i4-,CX)OH3i mountains to the vest runs 
as far as th© heart of the Lut; but this does not happen nearly 
so oftcsn as in the Great Kavir# Indeed the eastern part of the 
latter is often ccfiapletely covered with vater for iconths at a 
time. There may be seasons when a salt lake forms in the lowest 
part of the Lut, but the fact remains that this deseirt is not only 
lower and hotter than the Gr^t Kavlr but also much drier. 

We should like to eoiphasize that the core of the Lut is 
the deepest basin of the Iranian uplands. The elevation is given 
by Gabriel as 260 m, as "about 1,000 ft” on the English mapj my 
figure was 280 m. It is possible that the lowest point is sonjevbat 
south of our route but I doubt that the difference could be grater 
than a few meters. The 120-150 la above sea level reported by 
Khanikoff is umdoubtedly wrong. In any case it is amazing that 
one can read over and over again in the 3JLterature that the Sis tan 
Depression or the Ga^ad-i -24irreh is the lowest place within the 
Iranian border mountains. Even modem authors perpetuate this 
error. 

In consideration of the low elevation of this basin one may 
well surmise that it is the hottest place on earth. I have dealt 
with this question in gi*eater detail elsewhere (139 ) • 

Hiedennayer calls attention to the fact tiat In the de^er 
parts of the Great Kavir gypsiua does not occur. Gypsum, which is 
not easily soluble, is probably precipitated out early and Is 
therefore found in the higher areas . Gabriel laade the same obser- 
vaticmi "the salt found in the lower areas of the kavir consists 
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for the most part of easily soluble common salt, whereas the less 
easily soluble syP®^ precipitated out in the higher areas of 
the salt marsh" (page 24). Different relationships prevailed In 
the liut, or at least in thoscf. parts which t visited. To be sure, 
we also found salts in ths heart of the desert but because of the 
greater aridity the gypsima appears even on the edges of the desei't. 
The phenomenon of the coat of sand on the polygonal salt slabs, 
which reported by both of these authors in the Great Kavir, 
also occurs In the lAit. It is transported sand held fast to the 
hygroscopic salt. 

The havir zones in the heart of the Lut are obviously drier 
than the Gr^t Kavlr. Hedin’s perceptive statement to the effect 
that the kavir is actually a lake, the bottom of which is higher 
than the water level (77, I, pa^e 247), ^oes not appear to be ap- 
plicable to the Lut. There are, of course, certain similarities 
in the constitution of the ground, particularly in the occurrence 
of clay beds and haid salt layers | but it is unthinkable that an 
iron bar woiUd sink of its own weight in the Lut — a phenomenon 
actiaally reported by Hedin in the Great Kavir (Cajcip XXVl), It is 
possible that the more southerly kavir areas of the lAit have a 
different character! nevertheless, it seems quite certain that the 
process of denudation is "more advanced," if one may use this ex- 
pression, in the Lut than in the Great Kavir. 

There are also interesting differences in the relief of the 
2 deserts. Hedin describes the appearance in the middle of the 
Great Kavir between Camps XXV and XXVI of a terrace 3 la high fol- 
lowed by varloris ground swells such as are said to occur especially 
frequently in the areas at the edge of the desert. There is, for 
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exajKiple, the 1 l/2 m high Band^-l-pil-l-chatle, or ‘'laephant Bam'’ 
as the faucifiil IranianB have named it. Gabriel reports rcpur^ded 
bulges with gentle slopes reseiobling rolling dimes formations at 
intervals of as much as 500 m. Niedermayer reports similar phe- 
nomena. All 3 agree in describing these as the result of a tan- 
gential pressure acting on the viscous but labile Icavir mass. 

Aside frcrni the small imter channels on the edge (which create 
very modest relief differences) and the elongated ridges (which are 
in any case of a different constitution) we found only one iiiiport- 
ant relief feature, a depression 200 m broad and at the most no 
more than one m deep. Just before we reached the eastern edge of 
the polygon Isavir we finally came upon a terrace 1.5 ^ high* ^The 
rhomboid lines and the clay clod kavir cover it from base to 
ridge. It is hard to believe that this escarpment covered with 
rhcsnboid kavir, could be of tectonic origin, l.e., that it could 
be a fault scarp such as we observed on the edge of the desert 
{lA-8), for it does not run in a straight line and even dies out 
in places. It does not seem likely that it is a sedimentary scarp 
constituted of the underlying conglomerates and sandstones; but on 
the other hand it would be hard to believe that In the formation 
of a fault scarp the land jsass would be displaced without disturb- 
ing the rhomboid lines. In all probability the level of the kavir 
Eass was once much higher. It sank and the rhomboids developed on 
all sides during or before the resultant contraction of the viscous 
clayey and salty kavir mass. This theory Is substantiated by th^ 
fact that not far from the scarp a part of t3ie “underlying con- 
glomerates projects hand-high cwt of the kavir, an indication of 
how thinly the latter veneers the bedrocki it represents only the 
B'urviving reianant of the kavir mass which existed prior to the 
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subsidence. The theory of a general lowering of the level is 
further substantiated by the fact that the kavir crust on the 
northern edge of the polygon kavir slopes laore steeply than else- 
where. 


The fonaation of the small basins irrithin the clay poj.yson 
kavir is probably the result of vertical movements of the viscous 
mass. Gabriel gives a few exaioples of such raoveraents. It is pos- 
sible however that they reflect the relief of the surface beneath 
the icavir. 

The crater fields” are without doubt the result of internal 
stresses. 2^ey develop when the crystalized salt breaks tiirough 
the already existent crust. The rh<»nboids aprparently have no part 
in this process, since the clods of the loam or clay kavir develc^ 
independently of such rhomboid lines. Contrary to the views held 
by a nxamber of authors, it is only in the salt slab polygon kavir 
that the upturned slabs follcyw the pattern already established by 
the polygonal lines. 

Moreover we may say with certainty that the opinion held by 
some arrthors that the polygonal form of the salt slabs is connected 
with the tangential pressure exerted by slowly sinking masses of 
cliff debris, is erroneaus. In the but the polygons frequently 
begin right at the edge of the "cliff” of the gravels end con- 
glomerates where there are no masses of debris and where such are 
scarcely even imaginable. This of course does not rule out the 
tangential pressure, but the latter originates within each poly- 
gon as a result of the process of crystallization. Obviously such 
could not take place in sandy soil. 


i 
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Th© I«t I>es0rfc presents good evidence of the deflational 
and corrosive effects of th© wind. It is necessary to draw at- 
tention to tnis since we have been cautioned (lO?) against over- 
estimating the denudational effects of the wind in these areas, 

I have described elsewhere (l 46 ) on the basis of my own observa- 
tions the great violence and transport power of the storms in the 


It goes without saying that the "older** as well as the 
“younger" sedimentary de^^its must have filled the entire south- 
ern part of the Uit, for it is hardly possible that they could 
have been deposited only in places and on the edge only. There- 
fore both gravel series must have be «3 transported by the wind. 
Precipitation may have played a part together with deflation in 
spreading it out. 

In the moist ground of the Great Kavir the winds have but 
little effect, Hedin even goes so far as to call tlie wind "ccan- 
pletely powerless" (76, page 267), a statement not to be taken too 
literally. But even in the siammer when the kavir is dry it proves 
quite resistant to the wind* Hiedarmayer who has the most tho- 
rough acquaintance with the area has reported this. Cmly the poly- 
gonal configurations of the rhomboid lines and the upturned blocks 
show unmistakably the effects of the wind, a fact also reported 
by Gabriel ( 60 ) in the Great Kavir. But the dry kavir is not wholly 
impervious to the wind. kavir soil which constitutes the top- 

most stratum of the elongated ridges in th© Lut differs from that 
at the foot only in its salt content and in the quartz (which we 
shall discuss later). These rannants indicate that a kavir must 
have formerly covered the ** younger" sedimentary deposits which 
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filled tbe heart of the lAit| but, as the present state clearly 
shoire, this kavir ijus not capable of protecting the \mderlying 
deposits from wind erosion. This phenomenon of disintegration 
into the ridges, mazes, "boulevards,” and mushrooifi rocks, which 
we noted and which Gabriel discovered further south, does not 
occur in the Great Kavir. There is undoubtedly greater precipi- 
tation there and also less heat because of the more northerly lo- 
cation and greater elevation above sea levels but above all the 
Great Kavir is not subject to sinomer storms such as are common in 
the I<ut. We shall demonstrate later that similar sedimentary de- 
posits also exist in the Khurasan Kavir^ but there they lie under 
a protective cover, whereas ir4 the Ltrt they lie op^* 

Thus we arrive at the conclusion that the old kavir soil 

cover of the Lut Desert was not able to withstand the wind erosion 

* 

because of the Intensity of the storms and because of the lack of 
moisture which would have insured it against deflation. Ihciden- 
'fcally it Is not out of the question that these very svuumer storms 
might thomaelves be responsible for the high degree of aridity in 
the hut. I have discussed this possibility elsewhere. 

We know from obsernrations made by various explorers that 
the saturation of the kavir is the result not only of precipita- 
tion but also of ground water. According to Hedin (77) the color 
of the soils depends upon the distance from the ground water table. 
At the time of our visit as well as Gabriel’s the kavir in the 
heart of the Lut was dry, but we were told that there are times 
when the caravans 3Mive to make a detour because the regular path 
la so soft as to be impassable. Kb a nlk off (93) repcrted the same. 
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In conBideraticR] of these observations and experiences I 
have ■written elsevhere (1^7^ 1^7) that '*in general in the 

basiriS of inner Asia the base level of denudation has been reached 
■when a Icavir is formed, l^e., when the process of denudation, at 
least during the daiap seasons, approaches the ground "water table#” 
But the prerequisite for a ka'vir if it is not to fall to dust. 

Is saturation with water, partially from above, partially from 
below. The latter is all the more readily possible in the kavir 
in the Lut, since the underlyitig "young” sedimentary deposits 
(the sands and conglcsaerates altei^iately bedded "with clays ) are 
well known as water-bearing forms. The existence of a ground 
-water table in the Great Kavir has been proved; in places it 
actually lies above the surface. The idea that there is no water 
table beneath the kavir in the but is false (l^)* For if this 
were true, it would not have been possible for the ka-vir to form. 
The kavi.r is actually — once again I am obliged to quote one of 
Hedln’s perceptive statements — "in a sense a disguised under- 
ground lake which contains more mire than water” (7^# 31, page 247). 

If a kavir layer, to viiich sand and dust adhere dviring the 
moist stage, cannot rejuvenate itself, then it gradxoally falls 
victim to deflation. It -was recently eLsserted (14) that today 
sand masses cannot pass through the ka'vir but this assertion is 
contrary to observed facts. 

Gabriel writes Of the kavir zone in the but: "the stom 
blows throughout the day. The sand which buries the kavir in 
places is driveai along the groxind in yellow clouds” ( 60 , page 219). 
We observed sand fields in the kavir, especially on the leeward 
side of the eloingated zidges; they found rest in only a few places 
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and save for their protected position these wcruld also have been 
hlcfwn across the kavir. Hiedermayer writes of the Oreat Savir 
that the purity and coarseness of the sand is in direct proportion 
to the distance it has been transported across the kavir, for the 
dust and fine sand are held fast on the kavir hygroacopically* 
Hedin who was the first to point out the law governing sand ac-*- 
cumulations in the south of all the inner Iz^nian basins, also 
states that the stage in which a lake may be does not play a de- 
cisive role in the question of sand ti'ansportation: "the lake 
i)iay be living or dead, there is drift sand in any case” (I, page 
188). ^This is to say that sand will be transported across the 
basin whether it is filled with ^/ater, kavir, or rock. 

D. To Deh-Salm via the Surkh-Kuh 


Once we had reached the plateau the greatest danger was 
behind us, for if we had not been able to get over the escariaaent 
with the car we wotild have had to walk to Beh-Salm| considering 
our thirst, it is do\xbtf\a that we would have made it (13T)* 
stand now on a new level about 100 m higher built up of eruptives; 
it slopes g^tly to the north, marked by a few shallow depressions. 
The aedimentaiy table merges to It without any apparent break. We 
had noted i^ebblee of eruptive in the stream bed by which we as- 
cended, but because of our difficulties in finding a way out of 
the walled -in "prison” of the heart of the desert and because of 
the haste necessitated by the approaching darkness, we had no time 
to investigate. Gabriel, who took the direct route to Deh-Salm 
through the Kushe Defile, was also in gareat haste and was not able 
to make any observations from which it would be possible to analyse 
the transition from the sedin^tary dep<»its to the eruptives. 
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We soon csme upon a pa^t-h leadltjg HICB* Since accordJ-ng "to 
our sigliting it should lead to the ICuh-Surkh vhere ve hoped to find 
water, we followed it. As it turned out the path did lead to the 
Kuh*-i-Surkh, but not to water. Driving on a course of 330^ we 
cross a few streasa beds runsiing to the light, cross a stretch 
with softer ground covered with salt efflorescences and stre^na 
i-flth gravel, pass 3 sKiall hills with saiod-covered slopes, and ar- 
rive at a streaiQ bed full of fine yellow gravel. Since the rising 
dunes laahe driving after dark dangerous, we head toward the slope 
of the ?ushteh-i -Jaghvir across a flat desert floor with a grass 
iflantie with furrows containing salty sand. We pitch Canip 50 at 
the foot of the mountain, where we are sasewhat protected from the 
approaching storm. 

Throughout the day there had been short, violent gusts of 
wind bringing noticeably hot air, soanetiiaes frcss the west, usuall^*^ 
from the south. At 2100 hours the wind began to blow steadily from 
the south, rising periodically to gusts of such violence that our 
camp was buried under sand, grass, and even stones as lauch as ^ cia 
in diameter, forcing us to take shelter tinder the car. Usually 
the winds in the X«ut tend to die down during the night, but this 
storm continued unabated all night long. Between 2100 hours and 
0600 hours the aneroid fell tram Tii ”^<5 696 . 5^* s'ure, there 

was probably some lag at the time of the evening reading, due to 
the fact that we had climbed some 150 m in reaching the mountain^ 
nevertheless the big drop indicated the nearness of a depression. 
The ten^peratures also change ahnoriBBlly. At 2100 hours the read- 
ing was 2^^ C, iMily 9® less than the mexinrurn in the heart of the 
desert, and the night did not bring any perceptible cooling off. 

At 0600 h<nars can 27 March the reading was 20° . The wind continued 
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With unabated force but the direction h&d shifted to SSB. It was 
so violent that when I undertook to climb the mountain I had to 
creep on all fours and during the stronger g\ists press myself flat 
and cling to the rock. My description of this has been published 
els ewhere {l46 ) • 

The next morning as we climbed to^^ard the Jagged ridge of 
the Pusht^-*i-Jaghvlr we found that we were on a higher level. 

The 10 km from the edge of the plateau is an almost perfectly 
flat area broken only by isolated inselbergs or hills and ending 
at the Pushteh in a rolling area 150-200 m higher* The storm and 
murkiness deprive us of a clear view. The mountain itself ex- 
hibited a light pink quartz porphyry with kaolinized feldspars. 
Along the Jointing, which strikes 130^ and perpendicular thereto, 
the rock shells off in plates. Numerous such plates a centimeter 
thick and as much as 25 cm long, lay as a sort of protective cover 
over the sand on the in t erst ream plateaus. The first signs of 
v^etation appeared in the erosion channels of the mountain • The 
plain at this point was still wholly barren of vegetation. 

We soon cease upon the path we had lost the day before and 
hold to it, traveling northeastward throtagh swirling sand. The 
3 -peaked Pushteh-i-Jaghvir on our right drops away to a few gently 
sloping foothills on our left. We cross this uplift and proceed 
down the gently rolling slope on the other side. The desert pave- 
ment here consists of gross and snfflilLlish elastics (up to egg size) 
covered with sand. There are numerous sand ripple marks. About 
5 km mmy is a chain 0t hji'ia with numerous peaks. Its spurs on 
our rl^it are also constituted of quartz porphyryi they are almost 
buried in sand and rubble. Small dunes appear frequoitly, their 
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ridges up to 50 can higii running at Itojy are ores cent -shaped. 

They vero appar^tly f’onaed by winds frcaa tlie MW. To the left are 
a few- inselbergs. 

After a short climb we arrive at another plain, the flat- 
ness of which is broken only by barely perceptible swells and 
basins* The Kuli-i-Surkh tovrers high over the plain. We head to- 
ward the latter, driving across the grass dunes which a2*e \- 7 idely 
dispersed here. We cross a ribbon of sand running froct east to 
west, the first streaia bed we have «5n countered today. Soon we co^ 
upon the bluish gray, coarse waste familiar to us from our pre- 
vious visit to the i^-i Zurich. Another 3 km and we pass by this 
mountain at a distance of 1-1.5 km, cutting diagonally across its 
stream beds ax^ gullies, which are shallow but steeply banked. 
Desert plants grow in these beds at intervals of about 30 cm; 
here and there, where the banks are free of giravel, salt efflo- 
rescences appesar. We cross a broad river bed with sandy banks 
6uid then additional rills which cut the path as well as the foot 
of the Surkh-Kuh Into numerous ridges. Soon we reach the place 
with the 3 graves familiar to us frcta Boute I. A rich vegetation 
grows in the coarse waste here* 

We cross the wide, sandy river bed, also familiar to us from 
Route I, cross a nifiaber of low dunes, and, in order to reach Deh- 
Salm by the most direct route, tiim left and drive downstream in 
the river bed proper. At the time of our earlier visit we had 
found this bed soft and muddy, but now the bottom is firm, covered 
with sand and small spots of loam and clay as well as loam clod 
kavir with salt efflorescences. A brown clod kavir also appears 
here and there on the low banks. Tlie bed Is as much as 100 m broad 
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in places. After 3 Ism we leave the river bed and drive across a 
n-umber of shallow basins with floors of hard loam clodsi the rixns 
are strewn with pea«size gravel. We then drive over a smooth, 
gently sloping plain with nimeroiis gross ripples covered on the 
gradoal slope with sand. The ridges run northeast -southwest . 

After crossing h stream bads with a few halophytes we come to a 
flat area of fine gross in the process of forming dunes. Hot being 
able to find the caravan path, we tom around and follow our own 
tracks back to the 3 graves at the Kuh-i -Swhh. From there we 
follow the route to Deh-^Salm described in Route I. With our last 
strength we reach Beh-Salia Just before darkness . 

Because of the storm and the poor visibility as well as the 
necessity for haste, we were not able to laake very thorough ob- 
servati<»33 al<mg this part of the route. We cannot therefore en- 
large very njuch on the foregoing* 

Particxaarly significant is the drop of 150-200 m at the 
Pushteh-i-Jaghvir from the higher level to the lower, the latter 
broken only by isolated inselbergs. Is it an en echelon fault? 
or perhaps an abrasion terrace on which tlae "older” sedimentary 
deposits formerly layt At the present time it is impossible to 
say. But it should be noted that on our way to the heart of the 
desert at about the same elevation (550 m) we came i^on a plain 
which with only slight difference in elevation was also dotted 
with inselbergs. This route lay acEie 50 km to the west. 

Tbe gently rolling terrain appeared to rise another 100 m 
before we reached the Kuh-i^urkh. But here a^n we were not 
able to make wholly reliable otoaervations and therefore cannot say 
definitf^. 
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la* q,UBxtz poi^hyry apparently extende over a great area. 

The same rock vas reipojrtoa by Gabriel (6o) in the aarae state of 
exfoliation in the hills Do-Shahil, 15 to to the east of our place 
of discovery. 

The traces of strong deflation are apparent everywhere 
along this section of the route. The intensity of the storms is 
evidenced by the fact that there is almost no sand hei'e. 2ven 
the gruse has been formed to dunes or ripple marks. Beyond the 
Euh-i-Surkh the terrain is dissected by streams, but the numerous 
undrained basins indicate that the wind plays a greater part in 
erosion here than water. 

Beh-Salm vas described in Route I. 

RCKJTE IV. mm Dm^m to karimabad 

A > To Basiran 

There is actually no road leading north from Beh-^lm but 
the stretch is traveled on occasion. Stone siarhei^ have been set 
up CKiily here there and these are ^uichly vashed sway by the 
water streaming down from the Kuh-i-Shah, so that we iave to seek 
the way as best one can by keeping in view certain landimrks, in 
particular the Kuh-Bisbe. The first section of the way leads 
over a gradmlly rising plain, actually the alliivtal deposits of 
the mighty Kuh-i-Sl^, which towers 1,500 m higher. This stretchy 
dissected by innumerable erosi<^ channels^ often presents a mo- 
notonously unchaining picture. For lack of a better basis, we 
shall divide it up according to the distance from Beh-^Salm. 
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(a) 0-10 kni beyond and 0-40 m higher than Beh-Saliaj we 

the ■way' among nuaneroiiB deflation hills \ip to 50 cm high over- 
grown with saltwort I and over barrens of white, coarse gravel. In 
the first half of the stretch tlie sand has been blo\-rri away, leaving 
only grusa^ but in the second imlf we find sand and gruss together 
unsorted. OJhe fine grained sand predcmiinates, crusted by silifica- 
tion and frequently in clod form. It also fills the beds of numer- 
ous streams cosming from the WE. These beds, unlike the others, 
contain no vegetation . Probably they have not contained water for 
a long time and the sand 1ms killed the plants. The silification 
occurs here to a sjoalJ^er degree. In Deh-Salm this entire area is 
called 0aud-i-Dehbak (Basin of the Upper Village). The name probably 
Indicates that in the golden age of the oasis the old Deh-Salm was 
located here. The pesU^s 2 kci to the west, wings of the Kuh-Bigi, 
are called Kuh-i-Behbala (Upper Village Mountains). 

(b) 10-20 kzn beyond and 4o-65 kj higher than Deh-Saliat we 

drive directly l®fW toward the Mian-i-Dasht (In the Midst of the 
Pesert), a 2-peaked island hill about 30 m high. The gravel, which 
usually app^rs on the lalgher places in long, broad strips, begins 
to appear also between the stream beds. The sand on the otl^r hand 
is usually in the stream b^s or in slmilow basins at lower levels. 
Toward the end of the stretch we coiae to a small rise in the ter- 
rain, apparently an erosion residiaal of the Mlan-i-Basht. The 
quartz here is engulfed in reddish gruss and rock fragments up to 
the size of an egg. The streams running frcnn the WE contain a few 
growths of desert plants and low saxaul. A little salt\«*rt grows 
at intervals of about 10 m on hummocks in the sand. Tij© gravel 
areas are still barren of v^etatlon. B^orid this point we fre- 
quently see hares, gazelles, and bustards (called Buhdari) and 
otber birds* 
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(c) 20-30 km beycjnd and 65-145 m hi&xer than Beh-Salm! at 

the toot of the second peek of the Mian-i-Dasht ve break a epecl- 
aen of grayish green quartzite (Rock Sample IXXXVl), but as we 
proceed north and HBW we come again to the reddish gruss ana to 
rock fragments up to the size of a child’s head consisting of a 
light and black quartz. The ground, which slopes perceptibly up- 
ward here, is covered with this material in increasing quantities. 

surface is intensively dissected by stream beds Incised as deep 
as 30 cm, now coming from HHW. At the foot of the JHan-i-Dasht 
we had found only young shoots of the desert plants, but here 
the entire area, except for bare rocky places, is densely over- 
grown with mature bushes. To the right, almost parallel to our 
path, is the 500-m hisJa chain of the Surlha Mountains. (So called 
on the mapj these mountains were called Iwrikhan by the local xn- 
habitanta.) This chain canstltutes the first foobbills of the 
Euh-i-Shah| with their reddish color they are in sharp contrast 
to the 2 other much higher spurs and to the main ridge itself. 

(d) 30-40 km beyond and 145-150 m higher than Deh-Snlm: 

we cross the alluvial fan with its distinctive features. It is 
built of fanglomerste, beneath which rubble of black quartzite 
yxp to the size of a child’s head predfflninates . Salt efflorescences 
appear again on the barren, gravel-strewn spots, evidence of mois- 
ture in the ground. Since the stream beds running SHE froa the 
Surlba CaiBln are as much as 50 cm deep and steeply banked, we de- 
tour to the west where they are shallower. Where the broader beds 
contain send there are deflation hills 20-40 cm high, evidence that 
deflation plays a part as well as erosion in the deepening of the 
beds, as* fanglomerate surface on the alluvial fan proper is re- 
sistant to the Wind, but the loose sand in the stream beds is highly 
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susc^tible tq wind action. For tho first time the slopes of the 
banks exhibit kavir foliations consisting Of a ripple -marked loam 
soil powdered with salt, '^he vegetation is more abundant hex'© than 
on the pievious stretches • There are heavy gx*ovths of halophytes 
and isolated but tall Keialcunda plants, a favorite pasturage of 
the camels. Its blooms grow out of heads similar to asparagus 
tc^s, much in the manner of common mullein. To our right the 
Suriha Chain ccsaes to an end, falling away to plain via a few 
foothills. The foot exhibits one to 2 levels and salt efflo- 
rescences . 

M J4-0-50 km beyond and 150 -I 90 m higher than Beh-Salm: 
we cross a broad ridge and then drive downstream in the bed of a 
shallow stream running liRW. Its pebbles are usually of dark ctuartz- 
ite, occasionally of limestone and sandstcmej there are gypsum ef- 
flor^cences on the sicapes of the banks. After 2.5 km the gradient 
becoaaes less steep and the stream subdivides. We drive for 3 hm 
across a long, low rise in the terrain and across an area of dark 
gray, coarse gravel (up to the size of an egg) till we reach an- 
other broad stream bed which runs N and KHW. But the tall saxaul 
in the bed often chokes the passage so that we are obliged to ret-um 
to the rock -strewn barrens^ where there is gross the ^ound is fre- 
qu^tly soft. We pitch Camp 52 at the edge of the stream. 

As we left Deh«Salm at 1000 hours there were small cirri In 
the sky and a gentle wind was blowing from the IHiB. The teitapera- 

ture was 16 ® C but the thermometer climbed ^ to 5 ^ as soon as we 

J 

had left the coolnesB of the oasis and entered onto the alluvial 
fan. The midday tesiperattareB fluctuated between 23 stnd 25^ • The | 

air was unusually haay and remained so throughout the aftesmoon, | 

) 
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during vhich the aky became conrpletely clear a© a light wind bleu 
trom the northuest. Hot lantll about l 600 hours did the visibility 
liaprovei that evening the usual clearness predestinated* At 2100 
hours on 29 March the temperature uas 17° • On 30 March the tem- 
perature reached the lou of 12^1 the sky was overcast and the wind 
frcsri the east. The atmospheric pressiore also fell somewhat over- 
night. At 0700 hours the thermometer had climbed to l6^* At 0900 
hours a strong east wind pushed strati and cumuli -nimbi over the 
Kuh-i-Shah. 

Because our time was limited by financial considerations we 
were not able to undertake a climb of the K^^h-i-Silah, although 
such a climb would certainly have yielded valuable information and 
permitted excellent views over the surrounding area. VJe had to 
be content with observaticais made from a distance of about 5 kia. 


The Kuh-i-Shah consists of h wing-shaped steps trending 
HHVJ-SSS, the lowest and southernmost of which is the biariha men- 
tioned above, while the highest and northenmiost is the Kuh-i-Shah 
properi the elevation of the latter is given on the loap as 2,73^ m. 
This high northern part is clearly recognizable as a sedim^tary 
table tilted about 15 ° to the noirth, the stesps of which lend the 
northward sloping crest a jagged appearance in places. The abri^^t 
slope which falls away to the south from the highest point may, so 
far as we could tell with the telescope, also be a sedimentary 
scarp. The crest continues from there southwaid at a more or less 
uniform l^ight, th^ with a few saddles falls away by steps. We 
were not able to determine the nature of the rock. The pebbles 
in the stream bed consist of limestone and sandstone, but also of 
q.uartsite (Bock Sample IXKXVH). In the low, areddlsh brown foot- 
hills we suspect the presence of yo^g conglomerates such as we 
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found at the Bafcbtu, an asamiiption substantiated by tiie- large 
quantities of graved.. Tiie fact that the beds on the margin are 
ell vertical tends to confina our assurjiption (based on tne ssorphol* 
ogy) of an en echelon fault. To the west there are 3 smaller moun- 
tain chains en echelon between the Kuh-i-Shah and the Abdullahi. 

We assume that these are the same 3 echelon faults we observed 
at the Kuh-Abdullahi (Koute l). Therefore the basin of the but 
apparently sinks in step faults which can be traced as far as the 
Kuh-i-^hah. 


(f ) 50 - 8 ^ km beyond and 215-565 21 higher than Beh-Salri: 

we drive \^hill toward the double peak of the Kuh-Bishe, novr headed 
40® across stream beds, now 10 ® across barr^s covered with rock 
fragments up to the size of one’s hand. The vegetation consists 
largely of artemisla herbs. Before us to the left is a sinall chain 
of hills with 2 predcsninating peaks which the camel drivers call 
Do-Beradar (Two Brothers). They do not have the table form which 
characterizes the Kuh-i-Shah, rather a silhouette such as one finds 
in eruptives. Eleven kilcsaeters beyond our camp, after a difficult 
drive aciOBS the dissected pediment of the Kaih-i« 8 hah, we come to 
a 200 -m broad compound river bed. We follow it upstreajii for T kn: 

mw. 


The river is extmordinarily incongruously constructed. The 
deep channel is along the right bank.^ which is usually steep, some- 
times even vertical* The bank on the left is so low that the river 
occasionally feathers out into erosicn channels on that side. Small 
plants grow in strips in the river bed, white anemones and miniatxire 
daisies! saxaul frequently eppeai« in the beds of the inflowing 
strums. Apparently the large water masses which collect here do 
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not- permit the growth of ligneous plants* dlscongrulty is prob- 
ably so pronounced because of the especially high coex- 

ficient (per Baer*s law on deviation to the riglit) resulting from 
the steep gradient of the downpr-ishing streams . l^There c.he spurs of 
the Do-Beradar reach the river we find a dark eruptive (Hock Sample 
IXXXVIII), which confirms vbat ve had already asstsaed on a mor- 
phological basis* Four to ^ hm away is a chsdn of hills 

of the same coloration and form trending west| it too is probably 
constituted of eruptives. The steep hank of the river is now 
formed by a few ridges frcea the Do-rBerader* They Join to lono a 
single level which extends for scsae distance along the slope* 

Below along the river itself, axe 2 tearraces* 

Leaving the river we stand before a new type of landscape* 

A mountain chain up to 3^0 ^ high extends from the northei'n spuir 
of the Kbh-1-S3mh to the borders of the Lut Deeert prc?per, to Sar- 
i-Chingi and Chah-Iama’iX; it constitutes the boundary of the al- 
luvial plain • The numerous peaks exhibit a remarkabie unif orxj^ity 
of height; only isolated higher mcmntains Jut up ovez’ the cohmou 
level* The most characteristic of these peaks are the Kuh-i-Dehnou 
(Hew Vlllase Mountain) (325® )| -bJae Kuh-^And J ira (so called because 
ox- its wild fig trees) (3^6®); the Kuh-Bishe (toward which we are 
headed); the Kuh-Gemish (9^)| the Kuh 44 ollah-Husaein -Ibrahim (17® )i 
the Kuh-i-Gabrestan (59®) I and finally the Siah-Kuh (Black Mountain) 
(73®)* The Kuh-l-Gabrestan, an especially outstanding peak^ woxad 
appear on the basis of Its name to have been a burial grsmnd in pre- 
MohsBBaedan times. One is struck by the fact that the hills end 
right at the pediment of the Koh-i-Sheh; only a few isolated peaks 
Jut out of the latter. There is probably a connection between these 
phenomena but our observations were not extensive enqfugh to allow 
a definite opinion. 
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We drive toward these hills in a new stream bed with 40 cm 
banks on either side* tamarisk grows in the bed in addition to 
large quantities of saxaul and artesBlsla. There are pebbles up 
to the size of a child's head on the plain. The vegetation suddenly 
becomes scanty and stunted, so abruptly that we suspect a change 
in the nature of the rocks, but beca-use of the fangloaerate we 
cannot tell for certain. We enter the hilly area via still an- 
other river bed, 60 m broad. At first we encounter the grayish 
green eruptivea mentioned above and after a kilometer they appear 
outcropping in the river hed (Bock Sample UQOCIX). Later the bed 
by a dove-gray limestone with veins and faults with TO 
strike. There are dense growths Of tamarisk, frequently over 2 m 
tall, along the banks. Still later the river cuts into light 
colored sandstones with breccia sones strongly discolored by iron 
and fault zones striking 40®j it then enters into serifizierte 
light eruptives. After a time the tamarisks grow so thick that 
we are Obliged to drive on the soft terrace which lies 5 m above 
the bed* it consists of sand under a thin gravel covering. On 
the slope are strips of rippled sandy loam soil powdered with sa3t . 

The village Blshe, 200 m east of the river bed, consists of 
only a few mud huts. These are built by digging a circular hole 
about 80 cm deep and roofing it with tamarisk wood covered over 
with earth. One enters those houses, which are actually only sta- 
tionary tents, by descending a small set of steps cut In the earth 
and passing through a door barely 120 cm high. At this time the 
village is inhabited by only 4 men, 2 women, and one child, since 
the other 50 inhabitants have already taken the cattle to the Ruh- 
i-Shah Mountains wh^e they will live in tents. Such bare necessi- 
ties as wheat, millet, beets, cotton, and vegetables are raised In 
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carsfiaiy fenced fields, since tliese poverty-strilsien people cannot 
afford to lose any pairt of their crops to the wild animals In the 
area. There la a small qanat for irrigation. Interestingly enough, 
it passes under the nearby loam havir without deaalinifying it or 
itself becoming salty. 

Howhere in eastern Iran did we see a more Impoverished settle- 
ment than Bishe. Hevertheless it has an outstanding feature: 
usually the villages with qanats are inhabited by tenant farmers, 
for the people are not able to raise the capital necessary for 
such irrigation installations and have to borrow it froKo tlae well- 
to-do landownersi but the inhabitants of Bishe have managed to 
construct their relatively short qanat with communal labor and 
without outside capital. They were probably encouraged in this 
undertaking by the fact that cultivation has become more profitable 
as a result of the increase in commerce and the greater opportuni- 
ties for selling cotton. To be sure, they still gain the greater 
part of their livelihood from cattle breeding. It is on this ac- 
coiant that they go into the moiintains at the beginning of the new 
year, i.e., on 21 March. 

(g) 84-102 km beyond and 435 -5 60 higher than Deh-Salm: 

above us to the northeast towers the Kuh-Bishe, built up of hard 
yellowish brown, somewhat porous limestones. This rock, folded 
and broken by faults, constitutes the key horizon throughout these 
hills. The thick head of the i&ih-G«iiish, before us to the left, 
is made up of the saine material striking 40^ and dipping 40-70*^ 
to the north. So far as we could tell, the inclined tables of the 
l&jih-i-Shah are probably also constituted of such limestones. 
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On the vay back to the Rud^i-ShanOik we drive over a kavir, 
in the lower spots of which there is firm sand and vi^etation^ 
particularly saxaul. Apparently the rainwater which collects in 
the deeper basins here has desalinified the soil, river bed 

is 100 m broad in p3aces and as much as 2 ra deep. Here and there 
the banks are blown over with sand. The debris, about the size ct 
one*s head, contains in especially large quantities an eruptive 
with white plagloclase (Rock Sample XCIV). 

Further on broad areas are filled in with conglomerates as 
much as 30 m thick, probably river-laid deposits • The yoiinger and 
finer terrace gravels are embedded in these older, coarser gravels 
which include fragments up to the size of one’s head. The river 
becomes narrower and 1/2 m shallower and we enter upon dark ande- 
sites (Rock Sample XCI) which lie over the hard, porous limestones 
mentioned above (Rock Sample XCII). The old congloaaierates , which 
consist mostly of tbe eruptives mentioned above, are disintegrated 
here and there, forming suiall hills. The latter are covered with 
a weathered cruet. The river runs through a small syncline where 
the floor consists at first of limestones, then of the eruptives, 
then of the horizontally bedded cor^l^xnerates and terrace gravels * 
Further on we cane upon an outcrop of the eruptives with plagio- 
clase which we had noted so often among the pebbles and an outcrop 
of dark green eruptives (Rock Seiople XCIII). 

Seven kilometers before the site of our overnight camp we 
leave the mountain tract and enter a cauldron with nmaerous hills, 
above which tower a few mountains. Kavir formations appear here 
and there on the slopes of the river banks| the light green erup- 
tives with plagioclase also appear frequently. In the bed Itself, 

^ 192 ^ 



Sanitized Copy Approved for Release 2010/08/17 : CIA-RDP81-01043R000700020001-7 




Sanitized Copy Approved for Release 2010/08/17 : CIA-RDP81-01043R000700020001-7 


Which is about 50 cm deep, tamarislcs grow up to a meter high* 
Further oco the bed cantalus dead brackish water, probably col- 
lected rainwater. Eventually we reach the head, numerous shallow 
erosion channels in a sandy kavir lightly powdered with salt. 

The 3iavlr merges to a rankly overgrown senidesert with many bar- 
ren heights. This in turn gives way to a loam kavir. We pitch 
Camp 53 at the edge of the setnidesert. 

The 10-km broad mountain tract we have Just traversed is 
sharply folded and broken by faults. The thick, hard bed of 
porous limestone was able to withstand the tectonic forces, but 
the subjacent sedimentary rocks, the sandstones euid argillaceous 
limestc^es, underwent intensive folding, resulting in radical 
variations in the direction of dip. One mountain, called Klip- 
penberg ^rag MountainT^ in our route notes, bad vertical, or al- 
most vertical, beds grouped in a fan siiape which formed a Jagged, 
crag -like crest. / nother exhibited 2 strata complexes with 
distinct characteristics and attitude of bedding, separated by an 
almost vertical fault trace. Older formations which were already 
fold^ must have befiSft covered over by yoiinger ones (the key hori- 
gon) which were th^oselves subsequently subjected to folding and 
later, after the volcanic effuslc»3s, to intensive block faulting. 
This period of block faulting must have preceded the deposition of 
the conglcjmerates, since the latter are not tilted. Thus tlje 
underlying beds were subjected to folding which continued after a 
transgressive overlapping of the limestones. This was followed by 
an eruption of the lave which we can place at the end of the Cre- 
taceous or the beginning of the Tertiary ( 3 )» At the same time, 
and also subsequently, these fold mountains were subjected anew 
to tectonic disturbances in which they broke in block faults. 
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Since the oOder conglameratee and the younger gravels were not 
disturbed in this process, it seems likely that their deposition 
can be equated in time vith those in the Iwt, i.e., the latter 
vith the last and the former with the next to last glacial stage. 

The occurrence of these thick gravel deposits here is sur- 
prising in itself. The Hud-i-Shandik has its source only a short 
distance away and therefore could not have brought them here, not 
even the younger gravel. It is possible that the source of the 
river was formerly much further north. This theory is sTq)ported 
to a certain extent by our observation fr<m Camp 53 of a large 
oooipound river which has cut a gap thrwigh the chain of hills to 
the eastj in the process it may have robbed the Shandik of its 
upper course. This interpretation of the gap remains problematical, 
but it would simplify solution of the whole problem of the eastern 
boundary o£ tjlie linii* 

TbtB weather on 30 March ran an interesting course* 2?he east 
wind which sprang up early increased in intensity throughout the 
morning* At noon it shifted, to the south and the shy became over- 
cast with rain clouds. A few drops fell at 13^5 and l400 hours, 
but for the most part they evaporated before they reached the ground* 
Between 1000 and 1315 hours (shortly before the first drops fell) 
the temperature rose from 18^ to 22^5 it then fell irregularly , 
reaching 15^ at l600 hours* By 1815 hours it had fallen to 6® ard 
shoitly thereafter there was a short but heavy rainfall. After 
the rain the temperature began to climb again, reaching 16 at 
1900 hours* At this time there was a gentle southwest wind. 

5?hese eactraordinary temperature changes can only be explained by 
an inversion* In the e.ftemoon the aneroid fell by about 10 im. 
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a phenomenon hardly to he accounted for by a lag, since the dii- • 
ferences in elevation were modest and we had snade lengthy pauses 
along the way. At 06CX) on 31 March there was wind frcsia the east, 
the sky was overcast, and the teisperature was 10 , the xriiniinuiEa Sox 

that day. At 0800 there was a slight wind, the skies were clear, 

I o 

and the temperature was 14 • 

We had pitched camp in the dark. In the morning light the 
camp site is revealed as a semi desert with growths of artemisia. 
The terrain, slightly dissected, slopes gently to the east. On 
the "heights,” along with the characteristic rock pavement, are 
the familiar bare spots with elastics up to tlae size of one’s 
hand; violet -colored dwarf poppies and yellow shepherd’s purse 
bloom in small, moist rills. In the north a few fairly high hills 
with sedimentary rocks dipping slightly to the east and a number 
of larger mountains, e.g., the Kamar-Siah, K^iar-i -Burdj , and the 
Chah-Surd, merge to a subdued ridge intensively dissected in bad- 
lands fashion. The latter, which exhibits a striking unifoimity 
in the height of its crest, is bounded in the east by a gap. It 
is followed by the mountain tract we passed throiagh yesterday. 

The characteristic key horizon of hard limestones forms numerous 
crests with various directions of dip. Five hundred to 1,000 m to 
the west, this side Of the Jagged crest line of the Koh-Andjira, 
is a chain of hills apparently constituted of eruptives. The Kuh- 
1-Dehnou lies 

We cross several small stream beds with the cut banks, 
about 75 cm hi^, facing north. Salt efflorescences and kavir 
fleck® aOT«sur* fre<iuently on the bare Ic^ighfcs. We cesae to a sand 
kavir and the vegetation, which had Included even ligneous plants 
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iB the stream beds, becomes sparse. We drive slowly uphill, KNE, 
in a dry bed with rich growths of tamarisk, paaetng a second, 
higher kavir on o\ir left. The bed is almost 100 in broad. It re- 
ceives a few tributaries from the left, then meanders bet’ween 
terraced hills of light gray limestone with 130^ strike and slight 
dip to the north. Further on there are numerous spots of moist 
sand among the low tamarisks. We encounter banks 3 ^ high of light 
colored, hard and dense sandstone striking 1^0^ and dipping 70 ° 
to the northwest. Two kilometers farther the direction of strike 
has not changed. Right and left of the firm river bed the in- 
tensely dissected plain, covered with elastics up to the size of 
a child *s head, slopes gently uphill. The rivei* bed soon sub- 
divides into several channels about 3 m deep and broad. The loess 
through which they lead is deposited at the foot of low hills, out 
of which reddish brown walls have been weathered. 

Here, 11 km before Basiran, we reach a high spot in the 
hilly ares. There are kavir fonaations on the bare heights. In 
the southeast are the characteristic purplish-red solitary peaks 
of the area around Qjal*eh-Seri, our goal for the moiTow. We drive 
downstream in a narrow, winding river bed about 50 cm deep| it 
contains abundant vegetation. The bed is made rough by boulders 
twice the size of one’s head from the small nearby hills. After 
3 km we reach a flatter terrain where tamarisk grows* Here we 
find basaltic eruptives along the left bank. We leave the bed 
and drive along a terrace, then cross 4 small chains of hills with 
basaltic talus and arrive at a broad, barren stream bed. We cross 
it €U 3 d move on to Basiran. 
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ft secliioin of Route IV provides \is with insights into the 
nat\ire of the area along the eastern laargin of the lAite Apparently 
the East Iranian S4o^antainB between the hut and the I'leridional High- 
way are cut by various grabens acc tampan led by en echelon faiats. 

In the first graban (through which the highway itself riins) is the 
basin of 3SJeh. To the west, parallel to the basin of Heh, is the 
valley depression Sehluh, which we followed out of Keh (Route I)* 

Still further west is the plain of the Gaud -i -Heh, followed by the 
valley depression of Deh-Salm, The latter is bounded in the east 
by the Shah-Kuh end its southern spurs and in the west ny the 
Mountain systcam of the Kuh-Abdullahi and its associated pealis • 

The en echelon faults are readily observable at the Kuh-i-Shah 
and can also be observed at the Kuh-Abdullahi. 

The problem of the geological substructure resiains un clari- 
fied* It Is possible that the gross on the surface indicates the 
presence of granite or granodlorite such as we observed in the 
area of Beh-Salm. The qviartzites of the island hills of Mian-i- 
I>asht woTuld be erosion residuals according to this Interpretation. 

But it is entirely possible that the large quantity of gravel, red- 
dish sands, and egg -size quartz st^s froaa conglomerates, of which 
the Suriha Chain is probably constituted. In any case the Kuh-i- 
Shah is to be regarded as a tilted sedimentary table. Its domi- 
nating heights can only be essplained in terms of tectonic move- 
liients, namely, bioch faulting eaong east-west tectonic lines. We 
established ihis directiaa frequently. intensive folding in 

2 different epociis, the volcanic effusions, and the final block ij 

faulting (which can be observed In particiilarly instructive fona j 

in the mountain tract of Bishe), all bear witn^s to the fact that j 

we are here with an area under great tectonic stress. j 
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As a vorkliis bypothesis we should like to suggest tlmt tlie East 
Iranian Mountains were linked and then compressed into the direc- 
tion of strike indicated above. The direction of strike 130-1^0 
which we noted repeatedly and which some of the valleys follovr, 
was distiJirbed by the raeridlonaX faults, 'fhe moz*e I'ecent -cectcmic 
movements have turned the old directions around. 

The older conglomerates were not disturbed by the tectonic 
movements . They ai-e constituted of river gravels and the river 
with its younger gravels is embedded in them. Are we dealing here 
again with the "cider" and "younger" sedimentary deposits? This 
theory is supported by the fact that here in this area of gxeat 
tectonic mov^ents the conglomerates are no more disturbed than 
are elsewhere the older” sediBientary deposits. Of course we 
cannot explain why these conglomerates suddenly cease near Bishe. 

The loess, which like that of Haciund was of slight thickness and 
extent, was limited to the southern slopes of a few hills. 

Finally a word about the cast: of stream capture. We did 
not investigate this phenomencni in detail. We were able to de- 
termine only that the upper course of the Shandik bad heen tapped 
and the water led off to the cCBipound river of the Oaud-i-^eh. 

This explains the occurrence of the coarse gravel as the deposi- 
tion of a river formerly much longer. 

This section of the route also provides mb with instructive 
exangkXes of the tend« 3 cy of the vegetation to increase with Increas- 
ing elevation. As we pointed out in Route I, Beh-Salm is not far 
frCKJ the boundary of the Lut, the desert wholly barren of vegetation. 
All along the upslope stretches of the route we noticed a gradual 
increase in the q.uantity and variety of the desert plants and 
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llgneouG plaate. Of course in tbe area around Deh-Salia tbe vegeta- 
tion has been coosiderabiy reduced, since the inhabitants collect 
dried desert plants and twigs for kundae (firewood). The heaviest 
vegetatiCK) is in and around the streams whicli most often certain 
water. In a few places along the route the tamarisk hushes were 
from 2 to 2.5 e high and grew so close together that we could not 
pass with the car. These trees managed to survive chiel'ly because 
of their rmoteness from human habitation, but like the "forest 
on the other side of the Kuh-i-Shah, they were probably once even 
more numerous, thanks to the greater amount of water drawn from 
the atmosphere in the vicinity of this 2,500 m mountain. Their 
former greater extent is also indicated by various place names in 
this area. The copper mines which we shall encounter later un- 
doubtedly played a considerable role in the deforestation. It is 
significant that as one approaches the populated* areas to the 
north the ligneous plants disappear. 

This part of the route is particularly interesting frtmi 
the socio-economic point of view, since it nms along the edge 
of possible human hahitatlon. The roots of Deh-Salm are in com- 
mercial traffic. Bishe on the other hand is the outmost village 
on the aage of the desert to support its inhabitants fran fanning 
and cattle breeding. In many parts of the fringe areas the papu- 
lation Is pulling back from the edge of the desert (a phencmienoo 
in which opium addiction plays no small role), but Bishe actually 
represents an advance. The inhabitants are former nomads who de- 
cided to settle down. They were able to construct the necessary 
qanat by thaaselves, since there is ample ground water and seepage 
water in the vicinity of the Kuh-i-Shahi the deep shafts and long 
t. itr.T'ai H which (Wdinarily require a large initial capital were not 
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necessary here. Their settling down was undoubtedly encouraged 
by the coii^plete political and econoiidc change which I ha,ve treated 
in detail elsewhere (138)* The new security, above all else, hao 
enabled the people to build new settleif<entB on tn.e eogo oT uhe hut. 
All the other pernjanent settlements which we visited were protected 
by castles and walls or other special defensive Installations (ex- 
cept those like Deh— Salia which were treated as *^open cities be— 
cause their existence was as important to the roobers as to the 
inhabitants ) . Then too, goods which were formerly aiiaost unsalable 
are now brought into the trade by the new motorized caravans; 
these new marketing possibilities 3aave entailed a certain amount 
of economic planning. And, last but not least, the nomad declares 
of himself, "Hitch dud namilcashaKi** (I do not smoke), by which he 
means primarily that he does not smoke opium. This addiction has 
done more damage tlian any of the epid^aalcs or famines, for the 
latter are eph^eral whereas the opium pipe is a constant source 
of evil. Even if these new farmers do not survive the various 
catastrophes here on the edge of the Lut, they have made an en- 
couretging start on their own initiative. If the same effort were 
inade elsewhere along the edges of habitation in Iran, there would, 
be a considerable promise of general success. 

B. From Besiran to Qal*eh-Seri and Back 

The village of Basiran has about 80 houses and^OO inhabitants. 
Khanikoff <93 ) visited the place but makes no report on it. It Is 
governed, by a repr^entative of the city of Heh. There is a holy 
grave, a bath, and a noteworthy refuge castle which has fallen to 
ruin, as have all such castles in eastern Iran since the Baluchi 
have ceased to constitute a threat. The gate of the castle consists 
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Of a liu^e millst<x 3 e, for the robbers or.ce succeeded in gaining 
entrance by burning the "wooden wings of tiie gate* The small houses 
and stalls within the fortress served to protect the herds and 
children while the adults were engaged in holding back the enemy* 
The men laanned the towers while the women manned the throw iioles 
and tar channels over the gate* The defenders were supplied with 
\mter frceti a spring which, has subsecfuently fallen to ruin • 

Fruits, primarily peaches, are raised in a fev? orchards* 
Field crops are also cultivated. In the fields irrigated by qanat 
the people raise wheat, millet, cotton, and a few vegetables, but 
they live primarily by cattle breeding. Froen 21 !4a.rch to 15 
(when the wheat is harvested) only the few people charged with 
tending to the irrigaticm reaiiain in the village* All the O’&hers 
go into the mountains with the herds, whei-e they tend the yoking 
animals, prepare cheese for the winter, and shear the sheep. Their 
chief income is from the sale of wool. Formerly when the mines of 
Qal^eh^Seri were still working, Baslran gained considerable extra 
incoEie there. For a time a few men even undertook copper smelting 
on their ovm; the product, which was quite primitive, brought 26 
T-ials per man. Several housea in the village are ccuistructed of 
a mixture of loam and slag. 

Wool Is worth only 15 rials per man| seed cotton sells for 
6-7 rials per man. (One rial » 20 Pfennig; 1 man =5-9 kilograms.) 


According to the inhabitants, the following villages are to 
be found in the area of Basiran; for the most part we did not check 
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Sector 


Kiloaeters 
From %8l2rap 


Ko of 
Houses 


Kasaar-l-Sabs 


Melmedabad 


Domruba 


Aghbsiri 


Sberafi (Shurfe according to 
Hedin) 


Btilme (Rome according to Hedin) 

Meigan (Melghoun according to 
Khanikoff . He found an inten- 
sity of cultivation here equaled 
only at Isfahan * ) 

Haiimiunch 

Kelat -1 -Bheikh-Al i 


Atesh-Karda (Kbanikoff reports a 
haus of the same name betveen 
Karlioabad and Ambar, ) 

Surkh (to the east of the Shah- 
Kuh) 

Rad-i-Gor (to the east of the 
Shah-Suh) 

Kelateh-i-Reis (to the east of 
the Shah-Kuh) 

Rahne (to the west of tlie Shah- 
Kuh) 

Deh-Murgh (to the west of the 
Shah-Kuh) 


Khulgabad 

Qal^eh-Seri 
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We made a side Irip to Qal’eh-Seri oo foot, leaving the 
car In Basiran while we were waiting for fuel ordered from Bird- 
Jand» Our observations made in :^l’eh-Seri between 2 April and 
7 April have already been written up, but one copy was given to 
the Iranian government and tlie other was burned, Therefore our 
information is not cmplete, but at least the map remains (see 
Sketch 19 )* Qal*eh-Seri was visited by Goebel, the geologist in 
Khanikoff^s expedition, who brought back the first reports on the 
old mines there. I am not familiar with his sketches. Accord- 
ing to Khanikoff *s report there are to be found there ”des 
chambres des mine, des galeries spacieuses de dimensions colos- 
sales taillees dans le roc vif.” He reports that copper- lead, 
manganese, and turquoise were produced. The local inhabitants 
told him that the mines date back to the time of the Arab con- 
quest, but Khanikoff doubts this, since ii<xae of the Arab geog- 
raphers mention them. He is inclined to believe that they were 
begun in Sefividen times and abandoned because of the Baluchi 
danger. Sykes knew Qal*eh-Seri also by the name Qal’eh-Bagr 
(Castle of the Fire VJorshipers ) j he takes this as an indication 
that the origins of the settlement go back to pre-Islamic times. 
When he visited the mines at the end of the last century they were 
still producing 3,000 kg of copper a year. At the time of our 
visit nothing was left of the mining installations he reports ex- 
cept for a few abandcmckl shafts and tunnels. 

We left Basiran at 1100 hours cm 2 April. The teaaperature 
was 16 ° and there was a sharp wind in our faces| now and then it 
brought rain. We cross the broad bed of the Basiran River j it 
contains sand and strips of- pebbles up to egg -size with saltwort, 
tamarisk, and saxaul growing in between. The river begins at the 
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2Cuh-Bala| according to the local inhabitants it is dry here but 
contains a great deal of* salty water 4 Icn below Basiran at the 
Tepe-Beisar^ so that this hill is naiiied after its abundant growth 
of reeds* From there the river flows by Arab! and Ambar and is 
said to Join the great river we observed to the west of the Kuh- 
Balshtu. The fact that the Basiran River describes such an extra- 
ordinary circle is connected with the numeiTOus cases of streasu 
capture which we observed in this area. Probably the river 
formerly flowed to Qal*eh-Serl and then shifted to the northwest. 

In a broad valley depressicaa opening in this direction a 
siaall stream bed runs almost directly opposite the upper course 
of the Basiran river. A few sandy erosion gullies dissect the 
plain slightly. Where they enter the stream bed, the holy place 
Mazar-Seyid-Murad stands on a small rock spur. To the left and 
right small Mils, probably remnants of the old valley floor, 
fill the depression, which is bounded In the northwest by the 
Kuh-Seri (Gold Mountain) and in the southeast by the Kuh-Shokali, 
To the north lie the villages Aliabad and Khuliabad. We siove 
gradually uphill over small rubble of a dark eruptive with fine 
insets of granite and hornblende, but further up we come upon 
limestones, the same which we noted outcropping with steep dip to 
the west in Chard -Sard (Cold Fountain), which is south of here. 
The vegetation in the depression consists mostly of eirfc^isia hut 
there are also other plants. 

After 8 km we reach the divide: before us a broad valley 
trends soutliwest, flanked on the south by the mountain chains of 
the Caaah-®ustam and Kuh-Gul-DJangdjah and on the north by the 
chains of the Surbuslk. We move downstream along the valley, 
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wMcli appears to have 2 terraces ; the roclc has not changed. We 
pass a veil and then, near the Kuh-Hustam, ccaue to a spring vhich 
is said to dispense water the year round. Arter km we reach a 
second spring near which there are kavir foiroationB and grcjwths 
of tamariski the latter now grow in the stream bed. Soon ande- 
sites begin to appear. We pass the black tents of a few people 
from Basiran who have "wandered into spring,” and then enter a 
broad, caxildron -shaped valley filled with a few hills. It is 
bounded on the northwest by a tableland of the Khumaka Chain and 
on the west by the Kuh-Bosou. This valley collects the local 
drainage^ the valley depressions of Q,al*eh-Serl lead into it 
radially. The ruin of the small "Gold Castle” is situated on a 
rock spurj a still smaller one stands on the other side of the 
valley. Both were undoubtedly refuge forts for the miners. Be- 
low the first one are a few mud huts, an irrigation ditch and a 
few fields. Fuirfcher up where a well has been sunk 25 m deep, 
there are 5 mud huts inhabited by a number of poverty-striken 
people. They have 60 sheep and an ass, but no poultry or fields 
or even a sheep dog. We pitch Canp 55 here. 

iKie people suffer from diseases emd skin eruptions but 
are otherwise quite healthy despite their poor circumstances. At 
tlie present time they are busily engaged in making hard cheese and 
sour butter from the milk, which is abundant at this time of year, 
and in shearing the sheep and spinning the wool. The loss of a 
sheep amounts to a catastrophe here. They cannot afford meat and 
only the cheaper millet j they obtain the latter in barter. 

Our first trip leads to the Gudar-l^'»Qal*eh-Seng± (Bass of 
the Bock Castle) which lies to the southwest between Gund^a-Dah-^hah | 

j 
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and Boaou. After pacing off a plana table basis almost 2 km long 
we set out along a stream bed towaid the divide. Another valley 
depi-ession opens up here, running in the same direction^ it is ap- 
parently a continuation of the one we traveled, but in consequence 
of stream capture it now swings to the northeast and Joins the 
valley of the compound, river which runs northwest from Qal*eh- 
Seri. Higher up we come upon heavily iron -bearing conglomerates 
and breccia. Fault traces run through the streaau bed here. We 
find an ore vein in basalt (Rock Sample XCV ) with epidotic rock 
and false lead (Rock Sample XCVI)| it shows clear traces of the 
former mining. The fault traces and ore veins strike 50-60^. 
Apparently the "Rock Castle," the ruin of a small fort, was de- 
signed to protect the Qal*eh-Seri area from the southwest, for 
the view from the pass is amazing. 

The mountains fall away abruptly to the broad plain of the» 
Lut, which is towered over by inselbergs. We take sightings on 
the lOah-Bakhtu (ll9^) and the Chel-Tshila (135^)* Hot far away 
is a low chain of sandstones dipping slightly to the north; they 
are 'undoubtedly younger transgressive sediments since we know from 
our earlier observations that the peneplain here consists of old 
residual fold mountains. ‘The abrupt drop frcen the Qal*eh-Seri 
Mountains to the plain undoubtedly represents a fault. The 
mountains have been subjected to intensive headward erosion in 
steep -sided V -valleys so that the pass has been pushed back. 

On k April we circled the Sih-Ching and the Gul-i-Sous- 
Madena* To the southeast are the peaks of the Bi she Mo\ 2 ntaln 8 , 
the K\ih-G«Blsh (222®), the Slah-Ruh {1T3^)| over all towers the 
landmark of the Kuh-l-Shah (226®). We cross a broad gravelly 
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plain h^amed by a bench, and near the steep slopes of the Kuh- 
Maden -Roganl (Mountain of the Rich Ores) come upon ore veins, 
almost vertical and striking 50, 90, and 110^. In the shafts, 
which are half ruined., we find copper veins up to 5 cm thick end 
beautiful quartz crystals. Although we found sinks and luined 
shafts and tuonels hex^e as evidence of the foxiaer mining activi- 
ties, we found nothing so grandiose as tlie in sta nation vS de- 
scribed by Khanikoff . The barren rock cc^sists of effusives. 

The saddle between the Kala-i-Bor and the I'^aden -Hogan i affords 
US the same amazing view of the Lut. numerous Joints, veins, and 
scarp zones with breccia and strlations provide geological evidence 
of the block faulting which constitutes the boiuidary of the Lut — 
a fact apparent from the morphology, in any case. Steep -sided 
V-valleys cut even more sharply here into the face of the mountains. 
In the retreat of the saddle the peaks have bec<»ne disassociated 
to such an extent that a Jagged watershed has ccxne into being. We 
take another sighting on the Kuh-Bakhtu (l03®)* ^ n. inselberg 

called Bujika is situated in front of the abrupt slope, possibly 
the edge of an ©n echelon fault. Traces of abandoned mines are 

also to be found on t he elopes of the iQala-i-Bor. In the ore 

o 

veins whi^ch ere almost vertical and strike 70 , we recognize mala- 
chite, a vein of lead glance 50 cm thick, and iron-caaented mica. 
Nearby is a second vein striking 50^. Cfe the way back we cross a 
aTO fti T saddle between the Gul-i-Sous-Madena and the ICala-i-Bor| it 
affords a view of a valley depression with a stream bed leading 
over © distance of 5 km to our cacp site. ‘i?he stream has a gravel 
terrace 5 m thick. Numerous prospecting trenches follow the ore 
veins, which strike 60 or 80®. The rock is for the most part an- 
desite* 

- 2<yr - 
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023 5 April we hiked across the slope of the Kuh-Pudnei to 
the Kuh-Boeou. There are only a few traces of the old inining 
activity here. Prom the saddle we look out westward over the 
broad basin which collects th© run-off of Qal*eh-Seri. As we 
pointed out in the notes from the 3 April trip^ the stream froa 
the Gudar--i-Qal*eh-Sansi has been tapped arid led into this basin 
at a right angles here at the saddle It exhibits typical reju- 
venation. One can still see how the capture took place on the 
level of the old valley floor and how the shai-p erosion into a 
V-valley was determined by the greater size of the catchment area 
resulting from this capture. The disturbance in the drainage 
pattern probably resulted from the subsidence of the basing later 
we shall come upon additional evidence of this. The basin itself 
is bounded in the northeast by the horizontal tableland of the 
Hcsaaorka Chain, which appears to be constituted of erupt ives; to 
HHW (21^) the latter are overlain by strata complexes dipping to 
the west. Beyond these peaks we recognize the isolated inselbergs 
on the stretch between Karimabad and the gateway to the lut. The 
Kuh-Bosou, which stands directly before ixs, is ccaistituted of 
horizontal limestCBes with ni^erous veins and joints. 

The next day as we take sightings of the surrounding 
mountains from the summit of the Gul-l-Safran, we note e con- 
siderable deviation of the iiuagnetic needle. It is especially 
noticeable in the hills at a level of about 50 m and at another 
level of about lOO m. 

Qd T April we break camp and return to Basiran, traveling 
this tiuie via the parallel valley to the east. We move upstr^m | 

along a broad valley depression in which a steep-banked stream is 
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incised* ‘Tlxere are 2 clearly recognizable levels^ the first 
40-50 in high, the second formed by the peaks of hills about 120 m 
joigli* IThe rubble consist s of an effusive rock with intensively 
weathered feldspars; the mcjuntain chains^ Riwatsbki on the right 
and Kuh-Gul-JDJangdjah on the left, are constituted of the same 
material. In the west are easterly dipping lava sheets which 
fono sharp ridge forms* Still tracing the 2 .levels, we come upon 
a 5-m thick gravel terrace in which the stream is incised. Soon 
we reach the divide. It affords a view over a similar valley de- 
pression lying between the fsaailiar Chah-i-Hustajii and a parallel 
chain to the east which includes the peaks Panhumi and Sih-Ching. 

From here it is apparent that the 2 divides arid the upper level 
were formed by the old drainage, which must once have extended 
from Baslran to Qal’eh-Seri but which was later tapped by the 
parallel valley to the west. As we move downhill we still see 
the 2 levels above the gravel. The lower one extends through the 
gap at the Chah-i -Sustain over into the parallel valley. 

We climb to this second divide along a broad valley depres- 
sion in which the stream has Incised a bed about 30 m broad. Till 
now the vegetation has consisted solely of artemisia and tamarisk, 
but as we move uphill we come upon luxuriant growths of red and 
dark-violet dwarf pcQ^pies, yellow wolf's milk, and shepherd’s 
purse. Tamarisk grofWB in the bed itself. Kavir formations and 
salt efflorescences are cOEamon. The valley widens in the upper 
course. On the right is what might be an old concave slope of the 
precapture drainage. B^ond the divide are heights on the right 
up to 100 m united by a cocxmon level; above them tower the peaks 
of the Sih-Chlng and the Ctoh-Sard chains. We cross a shallow de- 
presslOD through which run the source streams of the parallel valley. 
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The old sepiiration betveert the latter aud this heslxi exists only 
in remnentej but otiXy the lover level is still apparent here: the 
other is to be sought to the right in the heights i:tenticaaed above* 

Vie cross a divicje vhich leads over into the drainage systent or 

the Basiran River and then cross a siu^llov basin draiiiod by 2 

broad str^isis. There are areas of kavir foi^iation here. The 

isolated Inselbergs correspond in their height to tlie second 
level. The relatively young gaps end V-Torms indicate that the 
dreinage system has not reached base level. V/e continue across 
the loajii k?.ivir to Basiron . 

During the trip (3I i4arch to T April) the t^aaperatures 
varied between & low of 0 {5 April) and a high of 27^ (7 April). 
The rainfalls were particularly interesting. Throvighout the morn- 
ing of 2 /pril the southwest wind blew and the sky w£ s overcast^ 
but in the afternoon the sun shone* That evening there was a 
strong wind from the south which Increased during the night to 
stores proportions and brought with it short but often heavy dowsi- 
pours* On 3 April at 06 OO the tosapex'ature was 10^ and the wind 
was blowing from the south^st with a force of bringing cirri; 
the aneroid had rls^ aomewlmt- Ih the morning and afternoon a 
wind fim the west brought a few raindrops | then the sky was sifept 
clear by a wind from the narthesst* Rain also fell occasionally 
on 4 Aprlli the wind was from the west and the tffisperatures were 
notably lower (imxijmm I 9 ®)* The wind ceased that night. Before 
sunrise on 5 pril, with no wind and clear sky, we recorded the 
low of 4®. The south wind soon set in and by noon had attained 
proportions of great violence at the pass of Qal*eh«Sa3agi| the 
temperature was 22 ^ and a few raiz^reps fell. There were no note- 
worthy meteorological phenomena during the following days. 


f 

j 

I 
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' TMs part of the route is characterized by the ruiaerous 
striking cases of stream capture, 'fhey are all to be accounted 
for by the fact that the erosional processes were rejuvenated by 
subsidence of the Lut basin and associated basins. To the south- 
west of Basiran the old draimge x^an eouthvrestwsrd across the 
divide^ today the slope has been reversed in places. It is there- 
fore possible that the level which unites the numerous small hills 
south of Basiran predates the subsidence and capture. The beheaded 
valley which op^s toward Qal*eh-Seri (the one with the spring at 
the Ktih-Hustam) has 2 valley terraces of recent date beyond the 
divide; one is tempted to assign them to the 2 established glacial 
■stages but to assign the tectonic disturbances to an earlier period. 
According to this theory the old vall^ fl<x>r;, which can be traced 
southwest of Basiran, would have originated prior to the time of 
the "older sedimentary deposits," i.e., during the period im- 
mediately preceding the next to the last glacial stage; xor uhe 
same fault structure we established in the heart <xt the Iaiu is 
indicated here. 


Also in line with this theory, the faulting which fomed 
the boimdary of the lut (as noted from the Qal'eh-Sangl Pass and 
the saddle of the Kuh45aden -Bogani ) would be assigned to the sarae 
period. The retreat of the watershed resulting from the sharp 
V -valley cutting would then be accounted for as the work of the 
i!ac>st recent erosion since the next-to-last glacial stage. On the 
other hand the sandstones which dip slightly north on the edge of 
the hut wo\ad have to be older. They are apparently the same which 
ve observed elsewhere in slightly disturbed bedding and which 
probably merge to the Slwallk Hills. The observations and discus- 
sions at the end of Boute V confirm this theory. 
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The economic geography of this area on the edge of huiaan 
habitation is pairticularly interesting. Agriculture and cattle 
breeding can be practiced in Basiran because of the nearby high 
mountains vhich provide water and siammer pasturage. But its size 
and iinportance must be attributed al^o to its central location, 
which has made it a raarket town, and to the copper mining, be 
sure, the mining boaii is a thing of the past^ but the fact that 
some of the houses are constructed of the calcined slag of the 
copper ore indicates thEit it is primarily a mining town. Its de- 
cline is much like that of other mining towns where the mines 
have been abandoned, but the situation is particularly difficult 
here because the people little other than cattle breeding to 

fall back on. Basiran proper can irrigate a few fields with its 
qanat, but even here the psc^ls have taken to growing millet, the 
last resoiti in agricultiire. Millet requires less moisture thfin 
wheat and laolds up better in case of sheet floods. Wheat tends 
toward preaaature ripening and bears less grain . As at Majan , the 
millet is stored in heavy clay Jars as the basic commodity for the 
entire year. These Jars stand in the comers of one and 2-room 
houses Just as they did in Xenophc»i*s day. To be sure, t3ae landed 
proprieters eat wheat bread here as elsewhere. 


In Qal*eh-Serl wh^t is not grown at all, and even millet, 
which constitutes the only cereal eaten there, has to be obtained 
In barter for wool. The people live in windowless mud huts of 
stone and loam even more primitive than those of Btshe. Since 
their roofs are barely higher than the groiind, they can only be 
entered by crawling through the low opening. For food they have 
only the milk of the sheep and goats and a few beets. Millet Is 
regarded as a delicacy. Weed soup constitutes a large pert of 
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their diet in the spring. Dtiring the latter tine of year the sur- 
plus milk is so\ared and cooked dCFwn to cheese and then dried in 
snail baord. balls which are used during the tines when there is no 
milk to make 0 salty cheese soup called 3mshk. 

There is a well 20-30 m deep, but it provides so little 
water that artificial irrigation is lan thinkable. The loss of 0 
sheep here is alraost as grievoiis as the death of a child, for 
these "poorest of the poor" have nothing else to lose. They huddle 
in dumb misery at the foot of the "Gold Castle” in the midst of 
mountains gleaming ^nlth the green -gold of copper veins, and shrug 
their shoulders in resigned sirntplicity as they point to the ruins 
of the primitive smelting ovens among the nearby slag piles. "Here 
our grandfathers xssed, to smelt copper with bellows and with great 
quantities of wood, but we no longer know how." 

C. Frcam Basiran to Karimabad 

On 9 April we break camp and set out toward the north along 
the path to Birdjand. We cross a broad plain sloping gently toward 
the west and dotted with a few island hills. The plain is closed 
off in a funnel shape to the north by the Kuh-Murghi (Bird Mountain), 
the Chir-Halar, the Kuh-Shurfe, end a number of other heights with- 
out names! it is bounded by the mighty wings of the Shah-Kuh. We 
cross the local qanat, pass a path branching off to the right to 
ited-Gaz, and then pass the village Mehmedabad 2 km away on our 
left* We move gradually uphill across the plain, crossing numerous 
small erosion channels. There is a rich growth of artemisia here 
and tamarisk grows up to ^0 cm high in the larger stream beds. The 
rock pavement is remarkably thin and strewn with ssnd| the small 
bare heights, which occur only rarely, are made up of rock foragments I 

) 
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hardly as large as bu egg. ATter ^4* Ism ve cross & large stream bed 
ritoaing east -vest and then cliiab a small ridge trending in the 
same direction. From here ve have a good viev over the plain. It 
stretches 10 kri eastvard. to the mountains of Kiili-Bala^ but in the 
vest It is bounded by moiantaln chains after only h Jau At the 
%/estem end of the plain is the haralet Aghbari. There are 2 hills 
before us^ one to the left^ the other to the right. The vested 
one bears salt eff lores c^cea and s kavir fo 2 :i^tion. Three kilo- 
meters ahead s chain ol" brovniah red hills ranges east— vest across 
tile narrow-ing plain. 

The lov ridge is covered vith elastics vhich, unlike those 
of the plain ^ are about the size of a child ^s head. We drive down 
froi^ the ridge and across a sandy stream bed with growths of saxaul 
and kavir formations. Tlie following erosion channels become deeper 
snd deeper as we laove elongi some^ incised 50 to 100 cm;, have 
reached bedrock of brownish red tuff or dark gray eruptive. The 
terrain here is rolling^ tl^ vegetation of arteaaisia and saxaul 
restricted for the most part to the stream beds. Beyond the chain 
of reddish brown hills, which are constituted of tuffs, we find 
the plain dissected where It narrows to the "neck of the flannel." 
We cross the dissected and arrive at msB.Xl gorge filled with 

rubble of s basaltic ertqptive. Here, almost 50 m above Basiran, 
we come vepan Sven Hedin’s routei on hie way from Khrimabad to this 
point he travel^ along almost exactly the same stretch we are 
about to cover* The sighting on "Besirsb," as HeOln calls it, is 
noted in his descriptions frc»i his camp as 156 °. 

The following plain Is also dissected by numerous stream 
beds running east-west, but unlike the plain we have ^ust crossed 
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it h&B extensive bare beights with rochy pavement consisting of 
pe8.«*slze fragments* The large d^^sita of drift sand^ of course^ 
are restricted for the most part to places sheltered from the 
north wind, but drift sand also appears frequently on the open 
plain j the vegetation is usually restricted to the stream beds* 

In the gravelly kavir which comes next are 2 springs Chah-i-Kuruj 
S^en Hedin pitches his Camp 55 i^ear the more easterly one. From 
here we can see how various streams froKi bar“i®=Chah. Join and run 
through the gateway to the Lut (which we passed through in Route 
m) at the Migh-Ambar* The Migh-Ambar (122°) is situated between 
the i^-Belassi (159^) Kuh-Arabi (ll6^). 

We cross a largish stream bed with tamarisk; to the left 
are low, reddish brown hills, probably constituted of tuffs. A 
hauz stands at the foot. We cross other, shallcfw streams sind ccstjO 
to a loose sand kavir lacking the low art^iaia which predominates 
elsewhere in the plain. After crossing another 2 streanis running 
east -west we find ourselves in the Eiidst of numerous small hills 
of basalt, some of which have block sinamits- Harrow erosion chan- 
nels up to 50 cm deep dissect the plain. The artemisia grows as 
much as 1C cm high and the tamarisk up to 20 cm* Rock pavement 
occurs only here and there; frequcsitly a cover of sand or gruss 
is predominant. 

We swing around a hill and cross a rise of the Peterkl — 
Tshardasi chain of hills which constitixbes a short of watershed. 
Before us lies an area of low hills thr'ough which flows the Rud- 
1-Gaz (Taiaarisk River). Its 10 -^q broad sandy bed, which we now 
follow, is lined with tamarisk end contains numerous dry water 
holes. We find hard red tuffs on its banks. Where the river 
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widens to TO m and feathers out, taxaarisk and salt efflorescences 
appear in the bed itself, indicating that it has not contained 
imter for a long tlxae* We break a sample of crushed red tuffs 
from a hill around vhich the river flows » Hear the hill is an 
extensive bulge in the bed filled with salt* Up till now the 
river has run at 50^ along the direction of strike of the red 
tuffs but it now swings to the west. Here it runs between low 
walls of crystalline llmest<»ie discolored by iron (Rock Sample 
XCvIII). In an exposure we observe folded arkose sandstones be- 
neath the limestoii es . This strata coenplex is overthrust oy sharply 
folded and overfolded phyllites along an overthrust plane striking 
50^. Later mica schists also appear. We are dealing here once 
again with the basement complex of Alpine structxire which we have 
already encountered frequently — among othsr places, not far irom 
here along that part of Route II leading out of Karimabad. 

Another kilometer and we r€®.ch Eauz-Dehane (Houjs-i-Pudehene 
according to Hedin). To the left rises the Kuh-Tshardasi . 

Traveling once again HHW we pass a large "Feskanael" in the river; 
the letter is less deep here and about 100 m broad with frequent 
tamarisk shrubs. But we have to leave the river for the sake of 
our route notes, for 5 beyond the Hauz-Dehane the coosipass re- 
flects magnetic dlsturbamces . Khanlkoff also reported such dis- 
turbances between Basiran and Karimabad, but he does not locate 
them more precisely* While the Rud-i-Gaz continues along a course 
of 85® we txirn to the right and travel across a smooth plain in 
the direction of Fhizabad* The cover here c<» 3 sistB only of sand 
or a thin pavement with rubble \ap to the size of a child's head; 
there are rare occurrences of ksvir formations. Toward the Sljah- 
Kuh lies Bad-Gaz, the summer home of the inhabitants of Karimabad, 
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but w hold tofward Kelateli<-SaMedabad, a settleiaect consisting of 
k houses, 6 fev trees, and a few fields situated ri^iit in the bed 
of a stream. Further progress Is barred by a 500«-3ii broad dune 
of pure drift sand overgrown with a little dried out saltwort. 

It extends along a line approximately east -west | the slip-face is 
toward the north but the south slope also drops abrsxptly in places. 
We drive around it through a ssndy and lauddy river bed and across 
e plain overgrown with saltwort and broken by a single island Mil* 
We pitch Gamp 56 in Faiisabad. 

The weather throughout the day ’tjas characterized by oppres- 
siveness, hazy sky, and a slight south wind| the temperatures 
varied between I8 and 27 ^ C. Ab late as I6OO hours we recorded 
23®. It was still wrm at I9OO hours when a thunderstorm broke 
with a few but powerful electrical discharges. Only a few drops 
of rain fell. The tesoctpexatures res^ined high throughout the night, 
r^ching the low of 15 ® toward morning. V/hen we broke camp for 
Ki8o:iisiabad at OS30 hours it stood at I6®. The sky was clear and 
there was no wind • 

The stretch from Falzabsyd to Karimabad consists of a sinooth 
terrain with a few kavir formations and scsosty growths of saltvrort. 
Ve have already reported on Karimabad and the road from there to 
Bird^and • 

This section of the route {presented In detail advisedly) 
reveals little that Is new, although it deals with new material. 
The great plain of Beslran, which cofuld eia<^t be described as a 
cauldron^ characterises the first half of the stretch. ^ doubt 
the siabsidence indicated In the west, l.d«, in the I«t, Influenced 
the drainage here too. It tends westward through gaps and must be 
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overthrust plane is a direction one encounters frequently in the 
Qal*eh«Seri area and elBcsfwhere in the Lut. But it shotild not be 
forgotten that the present-day structure conforms to this direc- 
tion only rarely. 

We were not able to assemble evidence which would have es- 
tablished indisputably the geologic age here, but the relative age 
of the various formations can be given. 

The so-called basement complex: which we encountered re- 
peatedly does not actually constitute tlie ’’base,” but (as the ex- 
posure of Hauz-Behane indicates) has been tlirust under pressure 
fr^ the southwest over limestones and arkose sandstones. The 
sedimentary beds of the mountain tract of Bishe, which are younger 
than the "basement complex" were subjected to 2 periods of folding 
and a period of faulting which lasted into the Jiiost recent time. 

The cases of river capture represent e complete rearm ngeraent of 
the river system resulting from the most recent tectonic disturb- 
ances. 

EOUTE V, m(M BIRD JAM) TO ISFANB DCAR AKD BACK 
(see Sketches &, 14, 20, 21, and 22) 

A. groaa BlrdJand to Khuap 

The road from Bfrdjand to Khusp runs through tixe great east- 
west valley depression of the Shur-Budj it is wailed in to tiie south 
by the Bakaran Mauntains (see Eoute II) and to the north by various 
unknown chains. The plain which lies south of Birdjand is well sup- 
plied with water. The good brown soil of the many fields provides 
food for the city Itself and for the numerous villages which are lo- 
cated for the most pai*t directly at the foot of the moiintains or on 
the alluvial cones of the mountain streams 
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tivated area, boi-mded on either side by a weed -overgrown steppe, 
becomes gradually narrower. Qanata indicate thtt artificial irri- 
gation is predominant along here, although dry farming is also 
practiced. After 7 hra, having crossed the alluvixal plain, which 
is covered with pebbles up to the size of one*s fist, we reach the 
irrigation ditches, qanats, and fields of the village Azairabad. 

We reach the village itself after 6 km. It extends alntost to the 
follo^d-Bg village, Husainabad. We are particularly struck by the 
many orchards, the piles of desert weeds collected for heating 
p-U 3 TC>OBes, and by an ice house in which the ice froim the irrigation 
water Is stored. After 11 km, having crossed numerous heat cracks 
running to the right toward the Shur-Kud, we come to the village 
Shamsabadj it is partially in ruins but has beautiful orchards. 

Soon we come to a path branching off to ^la^an (see Koute HI), but 
we continue along the highway through a depression with cultivated 
fields. These cultivated fields, interrupted here and there by a 
aemidesert, eccompeny us for another 20 km; we frequently see herds 
of sheep and gofits and even cows. To the right the valley depres- 
sion is bounded by 3 chains constituted of rust -red sedimentary de- 
posits, limestones, and dark eruptives; unlike those to the south, 
they have only isolated villages at the foot of their slopes, prob- 
ably becatise of a lack of water. The height of the vegetation 
varies patch-wise, which probably indicates variations in the 
underlying rock, especially so since we observe this phenomenon 
frequently. 

On his trip from Tun (called Flrdaus today) to Birdjand, 

( 23 ) reported the existence of a route through this area to 
the north of the valley depression, apparently more heavily traveled 
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tljan today, vimre 3 :*outes for sutoDaoblle highways are now being 
sought, Ferrler (46) also traveled froca to Birdjand along a 

route west of the Meridional Highway, Biioge reported nniaerous 
villages alc^g Ms stretch, well cultivated fields, and then small, 
cauldron --shaped valleys with peculiar halophytes; he crossed 
passes in mountains of marly shale and sandstones. /According to 
the iiufi^p, the area is ciiaracterized by "various undrained basins 
takeri over by kavirs end separated from each other by liisiestone 
formations. I &m not familiar with any more recent repoi*ts. 

After 17 we reach the village Tagab Mth its 500 in- 
habitants. It lias a thriving rug making business, thLe.nka to the 
initiative of an entrepreneur who owns laaXf of it, The raster 
and therefore less expensive double knotting method is used, in 
which 2 trails verse threads are worked in with each longitudinal 
thread. Sorae of the rugs are shipped from the warehouse in Bird- 
^and to Joshed, but most are shipped directly to the US, 

tfhe road now imms in the dry river bed itself which shows 
here the ruins of an old retaining dike. The qanat water is lead 
frciD one bank to the other in U-shsped connecting ccmduits. The 
river, which Is Incised IO -15 ^ deep in the loam and clay here, 
f request ly has gerdesns on both sides « The irrigation ditches of 
these gardens have a winter temperature of 25® C and an overabun- 
dance of small fish. We soon reach the village Tosire where fruit 
trees have been planted on the well developed terraces of the 
Shur-aud; here and there strips of land have even been cultivated 
in the river bed itself. After 28 km we reech the Khusp city. 

Khusp is situated at the point where the Shur-Bud enters 
the basin of the Lut and is the last large, permanent s.ettlesient 
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before the desert. It mes its existence in large part to the 
relatively great abundance of vater in the nearby mountains. In 
constant danger because of its location on the edge of the desert, 
the city was protected against the attacks by the Baluchi and 
other n<snad tribes, which were formerly so GOQ33iaon, by its loca- 
tion flush on the edge of the 15 -ra deep river bed and by means of 
walla, crooked streets, and a roomy refuge castle. According to 
the inhabitants, snow does not fall every winter and the ij- to 5 
month winter rainy season lasts until the Persian New Year, i.e., 
till the beginning of spring. But according to our observations 
in the nearby areas, the period of precipitation might well last 
trasi December into April. The summers are undeniably hot. The 
northeast wind apparently prevails during the siaamer^ for the bad- 
girs on the dosned roofs are turned in this direction. The hot 
season here is extremely ion healthy, malaria and other fevers being 
common, so that the inhabitants prefer to leave the city if pos- 
sible during the summer. The population (2,000) consists pri- 
marily of farmers, most of whom, unlike those in the villages in 
the surrounding area, have managed to maintain their independence. 

A few craftsmen work in the small bazaar, chiefly shoemakers and 
carpenters. Khusp is renowned for the outstanding quality of its 
pomegranates and grapes and for the thick syrups made by cooking 
down these 2 fruits. Dry farming usually fails here and is seldom 
attempted. In the fields irrigated by the 5 qanats the chief 
crops are wheat and barley and, in increasing quantity, cotton from 
American seed. The latter is said to be inferior in yield but out- 
standing in whit^aess. Here, and indeed throughout the whole val- 
ley depression, there is a considerable egg production. They sell 
for a very low price, one rial for 20 eggs. Soane income is gained 
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frsB the sale of wood from the Kuh-i-Gaim-Ab which stands to the 
vast of here. A canel lood of fagEOts sells for one tomaii in 
Blrdjand. The ciiltivatlQn of millet, lentils, and beets is de- 
cliniBg- 

Alang the edge of the deseit roajti the uoKadic tribes of 
the Bahluli, divided into tlie Ahumd-Huseni, Tei-heri, and Malii- 
senall. Their sheep and csxiiel herds fare ^rell during tlie 
years but suffer heavy losses in the drier ones. Asafetlda is 
collected from the angusah bushes (Ferula aliacea Boiss) of the 
Kuh-i-Gano-Ab and used as a drug, ^ear Khusp lies the holy grc' 
of Sa*er Mollah Mobaxfisiied -el --Hussain, said to be 200 years old. 

The liiorphology of the broad Bird^and valley depression, 
through vhich the 3hur--Hud flows will be diacuased later. As for 
the econcealc geography, it should be noted that the settlements 
are located near the min road (during soEne seasons in places 
in the river bed itself) or at the mouths of the tributary val- 
leys. majority are located on the northward -facing slope 

•which is cooler and has a greater abundance of water. The agri- 
cultural areas, which extend a surprisingly gjreat distance west- 
ward from Birdjand, include considerable areas of sonirrigeted 
fanning. Fruit is grotwn in large quantities. In animal husbandry 
we were particularly impressed by the widespread raising of cows. 
They are a dwarf bireed, apparently descended from those of Zaboli- 

stan • 

The following sroads lead out of Khusp s 
1 , to Sar-t-Chah (Route II )| 
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2, to Haibasd via Fidlshk {hOO inlaabitaiits ), Nalinku (one 
house), Garm-Ab (with warm springs, seasonal camping ground of the 
nomads), and the spring of Andjirai 

3 , to Khur, the continuation of our present route. 

B. From Khusp to Khur 

We ccnatinue on our way In t3ae bed of the bhur-Bud, which 
is almost 100 m broad here and has a cut bank on the right averag- 
ing 10 m in height and e slip-off slope on the left. On the right 
is the village Eshmesh-Kuh with many extensive fields. Tlie x^arm 
qanat water rvmning to these fields steams in the 3 ° noonday 
temperature . We drive up one of the tributary stream beds, pass- 
ing reeds and yew and even a meadow, till we reach a level frcea 
which we can look out over the scene to the south. This side of 
the Bird^and Hiver are cotton fieldsi beyond the river is a plain 
with small hills drowned in talus. The snow-coveired Shah-Kuh 
(2,600 m) towers above the truncated pyramid of the Kuh-i-Rich 
(2,480 m). Far to the right on the other side of the Lut basin 
are the snow-capped moiintains of Shah -Bat (up to 3^990 m). 

As soon as we have left the depression of the Shur-l^id the 
relative abundance of water comes to an end. We pass Kelateh-Kasi 
which consists of only 3 houses, cross & semidesert with Isolated 
desert plants and a mantle of fine rock rubble; it exhibits clod 
kavir formations here snd there. Hear the village Gurdjen, which 
stands on a small hill, we find a few small cotton fields. Leav- 
ing the kavir soil behind us, we enter an area of melaphyre hills 
(Bock Sample XXII) where the vegetation is denser. We are approach- 
iaag a chain of mountains on the right constituted of steeply dipping 
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strata and capped by a. degradation level. Here where there are 
jBCuntains to provide water we find, settl^aents again. Ali^Hessr 
consists of only one farm with a few trees and cucumber, melon, 
and wheat fields, ^he fields are surrounded by mud walls, in- 
dicating Irrigation by inundation. Ihe village Bastgira, situ- 
ated on a slope, has 8 houses and 30 inhabitants, all tenant 
farmers engaged in raising wheat, barley, cotton and fodder beets. 

The stretch between Dastgird and Djambu (15 km) runs up- 
hill and down throTXgh a hilly area which in the second half of 
the stretch slopes downward and merges to a waste-mantled plain. 

The peaks of a few hills buried in tiie rubble jut out of the plain. 
Obviously young conglomerates which we had observed earlier in 
horizontal bedding appear here striking north-south and dipping 
steeply, evidence of recent erogenic disturbances. later we come 
tipon andesites end greenish erupt! ves • Frufii a high point k- ian 
beyond Dastgird we can see clearly that the peaks of the hills 
have a uniform level, wMch then turns down into the rubble - 
strewn plain. The dry river beds in which the path runs or which 
it crosses are often Incised as much as 10 m deep and contain de- 
bris up to the size of one's headj apparently water flows in theni 
at times with great violence, in and near these streams grow 
fine -branched saxaul and tamarisk, often in tall bushes. Desert 
plants gixw more and more sparsely as one proceeds away from the 
streams but they are cut everywhere as firewood. Three kilometers 
to the left, hidden from our sight by inselbergs Is the village 
Djufrudi one km to the right is Kelateh-je-Khhnifc, abandoned for 
lack of water. Djambu itself has a small pond but even here the 
battle for water is a hard one. The inhabitants, ell landless, 
woik as hired labor and are ctoorallzed by opitnn smoking. The 
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area Is flanked on the right by the Kuh-i-Ourung which is slightly 
foldcsd and trends generally north-south. To the left^ in front of 
the K\ih-l-Gaa:Tii-%Ab, is another low chain which disintegrates into 
isolated inselbergs. The Kuh-i-Garm-Ab derives its name from its 
many hot springs. There are said to be old copper raines there. 

The ground along the way to Khur is frequently soft frcsn 
chemical action but crusted over with a hard rock pavement. Even 
in the stream beds, which are overgrown with tall tamarisk shrubs 
there are salt efflorescences as signs of a long period of dry- 
ness. The surrounding semidesert is strewn with very fine elastics; 
the withered plants have almost all been cut. We frequently brealc 
through the surface, for under the hard layer of elastics is dust. 

Thus we reach Khur. 

Khur is well fortified by its walls cuid by the dry bed of 
the rivex", which has been made into a moat; it is ringed in the 
east by bro-^jn loam kavir. The city probably once sheltered as 
many as 1,500 inhabitants, but today there are only a few families 
and the city is largely destaroyed. In the winter the ruins are 
inhabited by noiaad tribes. Most of the Inhabitants of Khur have 
succiffiibed to the opium habit. Having sold their last possessions 
to buy the drug, enervated and prematurely old, they have either 
died or waridered off as beggars. Therefore the ncmads, who do not 
touch the poison, have been able to take over the city. 

Although it is situated further north, Khur Is undoubtedly | 

warsser than Khusp, for the lai;ter is 100 m higher and located j 

nearer the mountains. There are also gi*eater extr^es of tempera- I 

I 

ture in On 2k and 25 Deceiver we recorded evening and early 1 

o 

morning teBiperatui*es of 0 and -4 respectively. The suzamers are | 

I 
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said to be extremely hot. Here too, Judgljig by the positions of 
the baxiglrs, the northeast vind prevails rather than the north 
wind. 

Only a single palm tree indicates that we are in a "warm 
country,” Unlike Khusp, Khur has no vegetable gardens, fhe salty 
fields of the siirrounding area bear a little wheat, barley, cotton, 
and fodder beets. Most of the nearby settl^aents are only nomad 
viiijages: during the winter vegetation period they are inhabited 
by the wandering tribes Belamedi and D^Jumali, but in the summer, 
when the desert plants in the basin of the Lut wither, they are 
forsaken; for then the nomads go into the mountains with their 
cattle to live in tents near the watering places. Among those 
villages which stand empty during the suiomer are such as Bern and 
Shalletabad on the slope of the Kuh-i-Gurung. Others, such as 
Bukhtar, Shurabad and Koudshat (near Khur); and I^Juk, Sarsangi, 
and Tahak (near the mountains), are inhabited in part by settled 
farmers, with the remaining houses being occupied in the winter 
by nomads. The village Houd;5at, where we pitched camp, has almost 
60 houses; at the time of our visit (December) they had all been 
filled by the influx of the tribes. Five qanats, including 2 with 
salt i/ater, supply the water for the area around Khur; since they 
supply the drinking water for both men and cattle, there Is fre- 
quently a shortage of water during the siammer in spite of the re- 
duced population. 

Thanks to its location with respect to routes, Khur was 
formerly Important as a trade c^ter. The following highways and 
paths are still in use today? 
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1. the highway to Giilshan, formerly Tabas, via Duliak 


(north) I 


2. the hlgto«ay to FlrdauB, formerly Tun (north); 

3, the highway to KIiusp (aoutheast); 

k, the x>ath to Halband via the Kuh-i-G-aruiab (south and 


southwest ) ; 


j. the path to Haiband via Sbandi -All -Hiss -Khan (south- 


west); 


6. the path to Ab-i-Garm (hot springs) (west); 


7, the path to Arababad (west); 


6, the path to Zanagun (vest), the c^tlnuatioii of our 


C . Frcsa Khur to 


The path from Khur to Zanagun, almost TO km long, leads 
straight across the upper basin of the Lut • The basin is bounded 
in the east by the East Iranian Mountains and in the west by the 
mountain chains Kuh-i -Haiband, Kuh-l-Murghum, and Kuh-i-Xsfandlyar; 
to the south the mountains K\ih-i -Garmab and Kuh-i-Ateshan separate 
it in part frcaa the southern basin. This route remains to be de- 
scribed. 


At first we drive across a desert -like steppe covered with 
small rock rubble and slightly dissected by numerous gravel -free 
stream beds in the direction of the Shakasta-Chah-Faroh hills; the 
latter reveal here and there a north-south alignment. A talus - 
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mantled plain with looae^ rocicy grass slopes soutir/rard from the 
hills. The hills are frequently "burlea in rubble| larger por- 
phyritic boulders (Rock Sample XXIV^ ) indicate the locations of 
buried hills. We drive dovmhill and come to 2 stream beds and a 
gravelly loam kavir of reddish brown and greenish coloration. 

The hilly area which we now enter is raot constituted solely of 
the "dark eruptive” of Hock SaiTjple XXV^ as is apparent frcsii the 
changing coloration of the weathering debris. The sisallish 
motintains to the left are constituted of dark -violet ^ pink, and 
green tuffs dipping 30^ to the southwest. After about 20 lun the 
hills trend through a plain sloping gently to the southwest; the 
erosion channels are extremely shallow. Only where there are 
buried hills do we find coarser weatheoring debris. 

At the fiftieth kilometer we climb over a low north-south 
trending ridge and enter into a landscape of smll basins. The 
first is di*y, filled with a sand kavir ccsapletely free of vegeta- 
tion. After crossing a second ridge we come to a barren, sandy 
sink about 500 m broad; it has been taken over by a brown, clayey 
clod kavir and is divided by a stream bed with a finsier sand bot- 
tom. The next ridge has salt efflorescenees suid loose soil even 
at the high point. After passing the third kavir basin on our 
right, barely touching on its edge, we cross a sandy slope and 
climb to a higher level with rock debris up to the size Of one^s 
fist. Once again we touch on the edge of an undrained basin, which 
is wiiite with salt, and then cross an undrained, cosipletely white 
salt and sand kavir 700 m bioad. On the slope we break a sped- 
mm of strongly kaollnized poarphyry (Rock Sample XXVI). To the 
right is still another kavir basin. The next one we cross is a 
mirey clay kavir 300 m broad. We then climb to a level 20 m higher 
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cut by 2 Btreaiti beds almost 20 m deepi but even here ve observe 
on our lert a mmXl undralned salt and sand kavir basin. We drive 
up a salt -.covered slope and throu^ a narrow pass of olivine basalt. 
From here ve drive downhill to the 50 -m broad dry bed of the deep- 
est channel of the Su^d-i-Gaz and then across salt and sand kavir^ 
salt —covered slopes ^ and a. broad ^ barren plain with salt efllo- 


rescences 


3 in various places ^ and finally reach our Zanagun . 


The vegetation in this part of the route varrants special 
attention. At the beginning the semidesert here not signifi- 
cantly different from the otXier stretches. Hear the stream beds 
and in the spots with fine-grained roclsy grass the vegetation is 
ric her T ZygophyllWii predominates in the hilly areas. Beyond tlie 
tventy -fifth kilometer — ve have descended 15O m in the mean- 
tisie — there is a relatively luxuriant vegetation in the sinks 
and especially in tlie dry water channels. Tk^ zygophyllum grows 
up to a meter high and so densely that \fe were sometinies deceived 
into believing ve saw & scanty bush, ^le lower the elevation, the 
richer the vegetation. One could alBiost speak of a meadowland here 
in the desert, which is what the Persians call it. Of course at 
this time, during the winter season, it is visited only by cemels. 
gygophyllum, artemisia, and tamarisk are predCfeiiinant with saxaul 
predominant in the kavir soil. At the forty-flith kilometer, where 
the vegetation is the most Ixixuriant, the tamarisk grows over a 
meter high, the zygophylium 80 cm high, the artemisia 30 cm high, 
and the saltwort hand-high. There is also Saleola Aurant ^aca Bgc^ 
a thorny spherical plant, gypsophllia, layrtle, oleander, acacia, 
and Coaanarus. In the dry stream beds the artemisla bushes grow 
only a meter apart but in the higher areas they are more scattered. 
2 h the areas covered with coarse weathering debris the vegetation 
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is extremely sparse. Fens, tosw wells, and trouglis bear witness | 

to the intensive cattle breeding here in the spring when every- 
thing is green. There are also grain fields overgrown with weeds 
which are maintained by the ncmsads without artificial irrigation. 

When ve entered the basin topography the vegetation picture 
changed ccKspletely. The ligneous plants disappeared and all the 
various types of kavir were completely barren of vegetation, llost 
of the slopes were bare, ev^ where there were no salt efflore- 
scences. The higher spots still bore ”tagatk” (X was not able to 
determine the German or latin name of this plant ) . It also grows 
in the lower spots along side saltwort, especially in the depres- 
sion of the semi desert beyond the salt xdver. 

ZanagUD, with 300 inhabitants, is a fortified village such 
as one often encounters here on the edge of the arobber infested 
desert. It is siirrounded by walls defended by high round towers. 

The streets which lead to the well -fortified gates are narrow and 
winding for purpc^es of better defense. Each house is so con- 
structed that only the stalls ai>d streams are on the groiind level. 

The living quarters in the second and third stories can only be 
reached by a narrow outside stairway which can be protected from 
a fortified platform, 2h the center of the city a small pond near 
the threshing floor serves as a water reservoir. These defenses 
were fully necessary, for there are still terrifying memories here 
of frequent plunder raids zsade by the nomads, chiefly the Hassani 
from Xezd, the Baluchi from thye southeast^ and the raiders from the 
Shiraz area. 

It is climatically significant that the fruits of the 5 date 
palms that grow here do not ripen, whereas the date groves of Gulshan, 
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wMch la furtluer north but 3OO m lower in elevation, usually yield 

a harvest. It laay be, too, that the people of ciiose the j 

wrong species for their cliroate. The place has a supply of salt- j 

free qanat water froEi the Isfandiyar ^^untains (reeds and willovrs 

grow at the qanat outlets ) • But the simply of water is not great 

enough to enable them to increase the area of cultivation. After 

paying the rent { 1/5 of the crop for the land and I /5 for water) ^ 

there is not eno^igh wheat left over for local consuiaption, so that 
they ere obliged to buy more at Firdaus. In addition to wheat, 
barley, com, fodder beets, and cotton are raised, in the walleci 
in fields in the area around the village. According to the in- 
habitants, the absence of orchards here is a result of the sa- j 

linity of the soil. Sykes (152), wlio was the first European to | 

visit Zanagun, reports that on his way south fro®3 Buhak he en- 
countered the first date trees here. 

l^ch family owns 10 to 20 sheep, frequently a cow, and 
sometimes ss many as 5 camels. The latter* are used to transport 
wood and charcoal to the bazaars of the nearby cities, chiefly 
to Bird^and. The village has a primitive water mill. The sum- 
mers are hot, but, thanks to the cool nor-th winds from the 
mountains and the mrity of south winds, they are not unhealthy. 

Fevers are rare. 

D . To Isfandiyar j 

The way to Isfandiyar leads T:^stream toward the mountains | 

of the same name along a stz^eeus bed which Is Incised 4 m deep Just 1 

outside the village. At the time of our visit it was dry ■ At 
first the alluvial cone is covered with fine graveli after the 
ninth kilcjmeter with pebbles the size of case’s fist| and after 
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11 km by stones the size of one’s bead, in the beginning there 
are salt efflorescences here and tliere and only sparse camel 
pasturagei after 4 km tljye vegetation grovrs taller, though not 
more densely, and later it becomes more diversified. 

Isfandiyar, situated at the beginning of the alluvial cone, 
is another fortified village with about 200 inhabitants, instead 
of an encircling wall the village is ringed by S-storled build- 
ings, the outer walls of whicii are broken only by a single forti- 
fied gate. From a distance these houses — which look strange in 
so small a village — remind one of the ’’high houses” of Hadramaut. 

Since the mountain side of the village is not so easily protected, 
a small ref'uge fort has been built as the last line of defense. 

Here, as at Zanagun, only stalls and storerooms are to be found 
on the grofund level, the upper stories being reserved as living 
quarters, itoy of the hoixses have been built into the hillside, 
so that the second floor can be entered directly from the ground 
level on one side. 

We noted the temperature inversion in Zanagun, toward which 
the cold air sinks, is 2 to 3° cooler than Isfandiyar, which is 
150 m higher and better protected* According to the inhabitants 
snow falls rarely and then in small quantities. Here, where there 
are no palms, the summers are probably cooler than in Zanaguni 
nevertheless, fevers are widespread. 

Salt -free water is led on In open ditches rather than qanats. 

Apricots, mountain figs, pomegranates, many white mulberries, and 
a few grapes are raised in the orchards northwest of the village. 

Among the field crops we were partic\ilarly struck by the amount of 
com. The grain is threshed on the numerous threshing floors in 

f 
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the village square and groixnd in h water mills near the spring. 
There are so many sheep ang goats that meat costs only half as 
much here as at Khur. Lead is mined in a single mine in the 
mountains. Here where there is spring water we have free peas- 
ants, whereas tiiose peasants who must construct qanats, which re- 
quires capital, have been driven to dependency. But under these 
circumstances the amount of aiva liable water is limited and there- 
fore the population of lafaaadiyar is also limited. 

Prominent visitors here are met with "ispend, ” i.e,, fire 
in torches or shovels. The custom is probably a survival from 
pre-Mohaxamedan fire worship. 


The Isfandiyar Mountains which rise behind the village are 
built up of beds striking north-south and dipping sharply to the 
east. The thlcloiess and succession of the beds can only be given 
on the basis of the list of rock specimens, since our other de- 
scriptions and notes are no longer available. 


(l) porphy3ry 

(k) an eruptive of a porphyritic sort 
(j) dark dike rock 
(i) bright t\2ff 
(h) agglcanerate 

(g) dense, argillaceous red sandstone 

(f ) coarse, deoP-red conglocierateB with 
a heavy content of crystalline lime- 
stone 

(e) sandstone with calcite veinlets| 

slightly weathered! toxms low angles 
in the terrain 


Thickness 
in m 


30 - 40 


Specimen 

Ko 


xxvni 
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Thiclonesa Speciiaeri 

in lii No 


(d ) coarse conglcsierates 

(c ) coarse sandstone 

(b) basal canglomerates cbieTly of 
crystalline limestone 

(a) gray crystalline limestones 


The lead, mine near the village reported by Syl^es 


The view from the I^uh-Isfandiyar out over the upper basin 
of the upper basin of the hit reveals the follo\^ng divisions; 

1. the alluvial cone of the Kuh-Isf andiyar : progressively 
saltier as it flattens out, it leads to the cliannel at the center 
of the basin I 


2. the salt -covered imdrained basins in the hi.lly area^ 


3. buried hills, out of which rise isolated larger mountains; 


the marginal mountains in the east. 


On the return trip to Birdjand we follow the sarie route ex- 
cept that we bypass Khusp, driving straight across from Dastgird 
to Tagab. The route there leads across a pen^lain 7 km brosd. 

It is caily slightly dissected, covered with sand ai^ to a lesser 
extent with loam* There are numeimis cultivated fields near Thgab 
amd especially near the large village Nosratabad. 


B. CoBosaents on Route V 


In the profile of the no(rtbei*n lAit the Icswest points 
(filled by the strongly salt water of the river) lie in the extreme 
west, Jxist in froot of the Isfandiyar Mountains with their indistinct 
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pediiaent. In this respect the depression is like the one we found 
farther to the south, where the lowest points are also in the west, 
in the bed of the Kal-i-Shur or, further south, in the Mamah- 
sar* This siiailax-ity in structure constitutes additional grounds 
for considering the Khur — Isfandiya,r depression as part of the 
lAit. Hot until we come to the southern edge of the Lut do we find 
the low points els ©inhere than in the west| there they are concen- 
trated in the southeast, in tiie Zangi -Ahmad Desert. 

The moton tains which bound the northern Lut on the east 
trend in many diverse directions . North of the Birdjand valley 
depression, parallel to the Bakaran I^lountains (Route II), are a 
number of mountain chains trending east-west; virtually nothing 
is known about their stricture. On the way to Khur we repeatedly 
observed rows of hills and chains of mountains trending north-south. 
The steenly dipping beds probably indicate a subsidence of the lut. 
The young gravel deposits here have also been disturbed. Accord- 
ing to the map, this meridional trend extends far to the north 
into the vicinity of Qain, where chains of the East Iranian Moun- 
tains trend n orthwest -southeast . The nappe structure of the lat- 
ter was Indicated in Volume I. 

The chain of hills 10 km west of Khur also trends northwest - 
southeast, but otherwise in the northern Lut basin the di^nage, 
and with it the trend, is pr^ominantly meridional. This is es- 
pecially noticeable on the western edge of the Lut in the moun- 
tains of Isfandiyar and Kuh-i-Murgh\am which rise 3^000 m and more, 
i.e*, almost 2,000 m above the bed of the Rud-i-Gaz. Tlxe Kuh-i- 
Shuturan (Camel Mountain) could be described as a continuation of 
these meridional chains. Puron ( 56 ) visited this mountain at the 
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sam^ is true of tbe fold mo’uiQ talus between Kersaan and Sisah-Dat. 
Frequent reference bas been made to the meridional trend in the 
mountains in the eastern part of the Lut* But in the laountaiiis 
both to the east and to the west of the Lut the most divers e di- 
rections of trend occur together with the predaainant laeridiomi 
one. The available data are not s-ufficient for far -reaching con- 
cluslcns^ but this rauch is certain; the meridional trend is pre- 
dominant in eastern Xran^ especially so in the most recent oro- 
genic mov^aents^ ¥e were able to confina this in the fold moun- 
tains of Zahidan (see VolULie I) as well as on the edges of the 
lait* To be sure, the east -west trend is also recognizable in re- 
cent time as a continuation of an older orientation; but accord- 
ing to our observations it is of imich less iirgj>ortanceB In our 
final smimery we shall discuss the recent ness of the lest tec- 
tonic disturbances here# 

The csastem part of the northern lut is characterized by 
several uiidrainctd basins on which we are only poorly informed. 
Apparently they are tahen over by kavir, for I ms told that they 
are impassable after e rainfall. The largest and easternmost Is 
called the Daqq-i-i4ahmudabad. It was described by Huntingt€»3 (84) 
as the Basin of Chahak. He observed theare cliffs frCKi lake ter- 
races coneisting of clay beds. In places they sharply folded, 

but he believes that the intensity of the folding decreases toward 
the west, i.e., toward the basin of the Lut. To the west of there 
is an east -west depression which may represent an en echelon fault* 
It is flajiked by 2 basins, to the north by the Had^labad-Kavtr 
with the spurs of the Baqq-l-Blrk and to the south by the Daqq-i- 
Kajivan. These basins must have constituted a single lake at one 
time, for ^ch of the water levels indicated by the terraces is 
higher tfum the low divides between them. 

- 238 - 



Sanitized Copy Approved for Release 2010/08/17 : CIA-RDP81-01043R000700020001-7 




Sanitized Copy Approved for Release 2010/08/17 : CIA-RDP81-01043R000700020001-7 


Undrained kavlr basins are also to be found to the south 
at the foot of the naountains Ateshan and Uarra-Ab, which bound the 
noz*them part of the lAit in the south® We were not able to visit 
■thmi, but the white salt kavir was recognizable from a distance. 

The profile in Sketch 20, based on our route notes, rep- 
resents the relations between the forty-eighth and seventy-third 
kilometer on the stretch from Khur to 2anagun. It shows that the 
small kavlr basins are sunk in a higher level which Is covered in 
places by pebbles up to the size of one’s fist. East of this 
level, namely, from the fifty-fifth kilometer on, a surface dis- 
sected by numerous stream beds rises to the edge of the lut* The 
level indicates a type of peneplanation by the Bud-i-Gaz and its 
tributaries. The small kavir basins we observed are etched 15 to 
25 m in the level which is at an elevation of around la. 

Three of them are undrained. Since it is hardly thinkable that 
they could have been formed diastrppMcally, it follows that they 
must have been formed by deflation and that there was not enough 
precipitation to bring them into the drainage system. We may 
therefore conclude that the period of deflation which formed these 
basins was followed by a period In which the precipitatlaa was 
greater ti».n it is today; for some of these basins do have outlets 
which must have been formed by overflow. Such would be impossible 
under the present climatic cojditions. We visited these basins 
after having encounter®! hee^vy snowfalls on the edge of ti» l4it: 
the shaded areas were still covered with snow, but there was al- 
most no water on the surface. 

Why, one may well ask, do these basins and kavlr fonaatioDs 
occvT precisely beret The stretch between Khur and the fifty-fifth 
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kilotneter mark is dissected by n^erous stream beds. To be sure, 
w encountered along this stretch occasional examples of what our 
gtdde called '^kavir ground,” a haiomada or sserir through 

which the wheels of the car sack very readily because chemical 
weathering had turned the subsurface rock to dust, sand or loan. 

But such areas were rare. - s we have already mentioned, we found 
a iciw fairly large kavir basins on the edges of the lAit, but the 
first 55 Ism beyond Khur we found nothing in any sense comparable 
to these formations* 

There is a certain parallelism to this in the distribution 
of the vegetation. Itormally tiie vegetation becomes constantly 
sparser less diverse as one proceeds into the But, but on the 
route froen Khur to the Hauz-i-Sia tan -Husain almost the reverse is 
true. For great distances around this hauz grows a vegetation 
such as we observed at no other place in the Lut and indeed vers^ 
seldom anywhere in eastern Iran. The numeroi^ pens, watering 
troughs, and camp sites (abandoned at this time of year, of course) 
indicate that this pasture land must be much frequented in the spring. 

But at the point where the level with the smell basins be- 
gins the vegetation picture changes completely. Both the sand 
kavir and the loam clod kavir are coinpletely barren | the level as 
a whole exhibits at best only sparse halophytes, and even these 
are eliminated in places by salt efflorescences* 

^he Ixccurlant vegetation in the vicinity of the hauz might 
be accounted for by Increased soil moisture* Here at an elevation 
of 1,000 IS the sui*f&ce moisture does not evaporate as readily as 
it does in the middle iMt (not to mention the southern lut, which 
is around TOO m lower), so that downhill the available water is 

^ 2kO ^ 



Sanitized Copy Approved for Release 2010/08/17 : CIA-RDP81-01043R000700020001-7 





/ 


Sanitized Copy Approved for Release 2010/08/17 : CIA-RDP81-01043R000700020001-7 


increased by percolation -- chiefly during the half-year of vinter. 
We observed a similar phenomenon in the Gaud-1-Neh| there, in Bandy 
soil, to be sure, there is even a "forest" (see Route I). 

The sparseness or cc3ejiplete lack of vegetation west of the 
fifty-fifth kilometer is due primarily to the heavy salt content 
of the soil. To the east of the filty-fifth kilometer mark salt 
solutions rise to the surface only seasonally and in isolated 
spots| usually, especially in the rainy season, the salt is washed 
away in the numerous erosion channels and carried below the sur- 
face by the abundant percolating water, so that it can do little 
damage to the roots of the plants. But to the west, salt solu- 
tions rise in such quantity that in places there is an intensive 
kaolinization of the feldspars. (We also reported this phenamenon 
in Route I.) The presence of gravel remnants suggests that we may 
be dealing here Ad.th an infilled lake. It is likely that these 
gravel remnants belong to the "older" sediments, deposited here 
in the northern lut as in the southern Lut. To a great extent 
they were removed in the subsequent period of deflation which etched, 
out the basins 8 the kaolinization resulting from the salinification 
assisted In this process. The pluvial time caused seme of the 
basins to overflow, thereby creating outlets and bringing them 
into the drainage system^ in the case of others the precipitation 
was not great enough to acccciplish this. The process of denuda- 
tion was continued in the most recent period of deflation. 

Since there are no indications that gravel depositions in 
the last pluvial time extended to the level where these small kavir 
basins are located, and that the gravels there stem from that time, 
the above explanation seems to us to accord best with our observa- 
tions. 
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a?be most interesting aspects of tMs route are tbe cxil- 
tural -geographical features, even though only tentative answers 
can be given for the questions they raise. And these answers 
themselves give rise to new questions. As we have indicated else- 
where (l^^)j this route leads through a very ancient area of ci- 
vilization. This is apparent from the place names, of which that 
of the Kuh-i-Ricii (Route II) appears to bs the oldest. The name 
of this pyramidal mountain, a sacred place, probably goes back to 
a pre-Aryan root. The same may be true of the name Khabia (l66). 
The relief sculpture, which we could not find, undoubtedly plays 
a considerable role in the special position of the mountain* The 
names of the cities Khui' and Khusp also point to the earlier his- 
tory. The name Khui' comes from the old root ”khur" or "khor" 
which occurs also in the word Khxarasan (Land of the Rising Sim). 
Tomaschek and Zetterstroeaa (157 166) trace the name Khusp to 

the Old Persian "huvaspa,” i.e., ’’rich in horses," whereas ftok- 
wart (lOO) interprets it as meaning "rich in meadows.’* Contrary 
to Tomaschek, we believe it very likely that the area really was 
"rich in horses” 3,000 years ago when tlie Iranians first came, 
and that there was a river in Sistan called Euwaspa, of uM.ch 
there remains today only a dry bed which bears water occasionally. 
We shall refer to this again (see below). 


Birdjand, central point on the traffic artery along the 
river of the same name between the 2 marginal mountain ranges, 
may derive its name from "burdj” (Castle) and "dshang” (forest, 
grove), especially so since the local inhabitants still pronounce 
it "Burdshaend.” Thus one might interpret the name Birdjand as a 
’’fortress in the forest” on the road between the ancient settle- 
ments at the edges of the mountains, i.e., as a settlesjent for the 
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protection of traffic. area vae later deforeetaa by climatic 

changes and unsysti^atlc "tiKiDering* 

Khusp, whic’a once had an econoraic basis much different froD 
the present-day one, was at the crossroads of the east-west and 
north-south traffic lanes and as such must have had a consiaerahle 
importance. To what extent the city fulfilled its historical mis- 
sion is not knovmi future excavations here should shed Ugnt on 
tlae subjeci;* 

As we mentioned in Route II, the name Kuh-Balditu (Bactrian 
Mountain) is also very old. The name of Isfandiyar may go back 
to an old king's name in the Persian epic cycle, in which case it 
means "Given by the Holy One" (Ahuramazda) {l66)j or it may be 
related to "isfand" (Fire Shovel). The name of the Kuh-Ateshan 
(Fire Mountain) also goes back to a pre-Islamic cult. Atesh- 
Kerdan, or "Fire Lighting," (see Route III) may be connected with 
Zoroastrianism, which survived for a long time in these mountains. 

Today, to be sure, there is not enough wood in these areas to per- 
mit such rites as burnt sacrifices or the keeping of eternal fires. 

Thus these interpretaticais of the names also Indicate that 
eastern Iran had a different vegetaticki and different climatic 
conditions at the time of the coming of the Aryans and even at the 
time of the Arab invasion. When we investigate this problem, the 
observations wade inside the I«t will prove very helpful, for the 
history of the developmsait of the area is to he found in the sedi- 
mentary deposits, that part that still remains. 

Od the basis of our observations it appears that after the 
deposition of the "younger" sedlmeaits and during the formation of 

I 
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the kavlr layer there -was a complete chajp^e in the climate. Instead 
of deposition, deflation predominated inside the Lut. It is alto- 
gether possible that the denudational processes were interrupted 
by periods of deposition, but we found no evidence to this effect. 

In any case the end result is clear; the sedimentary 

deposits were scoured out, leaving only the elongated ridges as 
remnants in the heart of the Lut, fhe fact that these ridges 
rest on a "pedestal” can only be e:>:plalned by the supposition that 
the effects of the denudational processes extended beneath the 
present day water level and that a lake and then a ka'vir later 
fonaed which protected the laider lying st lecture in xnimimif ied form 
while the forms above the level of the lake or kavir, respectively, 
remained exposed to abrasion and transpoi*tation . We could not ex- 
pect to find "terraces" corresponding to fluctuations in the level 
of lake or kavir, for the effects of abrasion are always most in- 
tensive at the base with which the loose-textured overlying beds 
aligned themselves to a greater or less extent. 

This firm base appears elsewhere in the clod kavir, some- 
times indicating througli firmness and smoothness the presence of 
bedrock near the s\i37face, scsmetiiaes Indicating only the presence 
of one or 2 isolated residual boulders. In order to gain Ixiforma- 
tion on the processes by which the kavir developed out of the des- 
ert lake, we made a few excavations beside the "pedestal” in the 
vicinity of the lowest of the elongated ridges. These will now 
be dlscxassed in detail. 


In the first and second excavations we found beneath the 
loam polygon kavir a stratum of hrmn, loose-textured loam soil 
Interspersed with salt crystals overlying a stratum of gray, some- 
what sandier loam| each was 12 cm thick. Thereunder lay the hard 
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salt saodstoiJe wMch ve repeatedly found as a sort of cz^stal 


fcnriation. The third excavatiori reTealed beneath 


a 2 iiffii salt rizid. 


a 10-20 can thick bed of salt and loean overlying fine sand. The 
latter did not shcaw signs of consolidation till we had dug s< 3 afiewhat 
deeper! appareritly, such a fine sand requires other conditions for 
C3:njistif icatlon . 


Tlie profiles fraa the 2 deeper excavations axe 


represented 


in Sketch l4. It seoas quite typical tlmt the haid. salt sandstone 
Is missing in £*rofile I. The thin stratum Ho > seems to indicate 
that at this depth forumtion of a hard sandstone with salt crystals 
would have been possible if, as in Profile II, there were saoid 
available instead of clay. Ssindstone does not form from clay^ but 
equally Important with the question of the necessary niatex-iaX is 
the question of depth below the surface. Thus the sand layer (Ho 
4) in Profile I is compacted, but it is not a salt sandstone be- 
cause it lies too near the surface. This has been pointed out 
frequently. 


As Kaiser has also indicated, the scant precipitation often 
penetrates only a few centimeters into dry, sandy soil. So it is 
understandable that a changed permeability, as in the fine sands 
menticsaed above, would also cause a change in the height of the 
crust horizon. The ground water deprives the sand of its dryness. 


But this means that sand was formed into ceaapacted salt sand- 
stones In a recent process, vhex*eas lime and gypsum crusts are 
genea^ally regarded as having beeo foxroed for the moBt part in 
earlier times* Some authors maintain that the same is true of 
salt crusts * 
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Tf* 'we coiEipai?© 3 shsiHoif excavaliioiiG axjd "til© pi’Ofilcs 
(I and II) of the deeper excavations ^-rith each other (they ifere 
all xade in within a quadreuglo extending aho'ixt 1^000 m frcsn the 
first of the elongated ridges)^ we see that they all have in coifl- 
Bion the fact that sand occurs in the upper strata* In all cases 
it is undoubtedly" drifu sand^ unifoinily sorted and with typically 
fla- surface, it ^.jas apparexitly floodea by ao encroaching wave, 
in this transgression the distribution of the sand in the drift 
sard fields was rearranged in paat and here and there somewhat 
stratified. The uuifoxiii grain size also indicates that it could 
not represent the ->rater-bome deposits* The loam deposits are 
appai’ently the sediments of local ponds and pools left oy the re- 
ceding water j the sorting bespeaks the precipitauion* 

A second parallelism is to be seen in the salt horizons 
I: 9 and II s 6. TJhey are at almost exactly the same height and 
both lie over clays which merge to the same brown ^ slightly porous 
loaiii (Is 11 and IIs 3). The latter, loosened as a i-*esult of the 
high dispersion, appears to be an old loam kavir such as we de- 
scTlD&d- above, 2 salu horisons merge to tne clays without a 

clear Jianction. Since one cl^ bed (II: T) is sray with reddish 
brown streaks and the otlier (Ii 10 ) is reddish brown and contains 
fine sand grains, it is apparent that the sedimentary constituerits 
of the 2, thcJOgh of different origin, are parallel in time| the 
salt horizon above and the loam below enclosed both in the saiae 
developmental process , 

The disparities between the 2 profiles in middle strata 
(I: 8, T, 6 and II: 5, can be explained by the asstaaption of 
an intervening stage of deniadatlon during which the clays in 
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Profile II were reiao’.-ea. On the other hand the brana Iobb; io hiss- 
ing in Proi'lle I, also indicating additional denudation. a?he c.on- 
clixaiOD is virtually unavoidable that denudation and deposition fol- 
lowed each other in turn, and that the gaps in the profiles were 
caused by a stage (or several stages?) of denudation, 'fhls would 
explain the fact that there are differences in the 2 profiles in 
spite of their being so close tosether- - especially so in viev^ of 
the sharp junctions between the strata, for a gradual transition 
is usually characteristic in this type of inaterial both in over- 
lying and under lyiBg. beds • 

The sands in I: 8 are ti’ansgressive fluviatile sends. The 
glowing red clay in I; 6 could hardly be regarded as anything other 
than a deposit from terra rossa soil. 'That it Is not a pri^ry 
deposlt is apparent from the fact that it is so very well laminated. 

One Slight attempt to explain the aisparittes between the 2 
profiles by assuming that the sands and clays were transported to 
the inner hut by streams (in part in suspension), and that these 
streams had became laden with diverse materials in passing through 
the "older” sediments, which are indeed constituted of materials 
of exceedingly diverse petrographic character. Even so the strongly 
heterogeneous character of the strata can only be explained by as- 
Sliming a time interval. 

( 76 , page 252) also I'epeatedly fcmmd a "roclc-hara salt 
etmtum" beneath the aurface in the Gx^t Kavir. He interprets the 
mud layers as representatives of the end of a pluvial period and 
the "salt strata" as repres^itatives of a climate similar to that 
of today. Because of the more hxald climate in the Great Kavir the 
arid period there are cl^raoterised by cruetificatlon rather than 
deflation • 
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Axter these obeervatiorjE toward aa interpretation or the px*o^ 
fi3-es ve turn to the suimna-ry ir< the ioi lowing table* 
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iCABUIAR SUMMARY OF POSTGLACIAL PROCESSES M THE lUNER LLIT: 
BASED m IJiTIKtPRETATIQH OF THE RESULTS OF THE EXCAVATIOl© 


Bec€33t Develapaeant of the Water Supply in Ijaner Lut. 


l2L 

Strattaa in Pro- 
file Process 

Tbs Surface Is 
Covered By: 

The Surface 
Re3.ative to 

That of Today 

Characteristics 
of tlie Period 

1 

polygon foraation 

salt polygon kavir and 
clay polygon kavir 

lo 


continued drying out 

k 

crust formation 

sand clod kavir 

+80 to 100 

an 
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1, After the great deflationary period (a) in which the 
sedijnentary deposits were removed, a lake must have 

formed (b)* We did not reach the transgressive strata in our ex- 
cavations, There we can only say of tlie pi*ocesses that (as is 
demonstrated by strata I: 10, 11 and II: ?, 8 ) depositions took 
place in a lake (c) which gradually dried up to fom a clay 
kavir (d). The old salt crusts which still reaiiain bear witness 
to this. It is possible that still another period of deposition 
intervened between eur deepest strata and the basal strata of the 
transgression, but we have no evidence for this. 

2, In tiae following time the innermost basii. of the lut 
filled with water again and after deposition of the basal sands 
(e) clays and loam were also deposited (f). Because of the clear- 
cut J\inctions between the strata in I and also because of the ab- 
sence of strata in II corresponding to the horizons I: d and I: 7^ 
we must assiame tiiat a period of denudation intervened (g) and 
that it was followed by a period during which the red clays were 
deposited (h). Apparently parts of the catchment area which 
drained Into the Lut had a clijaiate in whicli terra rossa soils 
coxild form. But the second suggested explanation of the dispari- 
ties between the middle groups of strata in the 2 profiles, namely, 
the assu 2 iiptlon of alternating bedding resulting from the hetero- 
geneous nature of tbs ’older" sediments, leads to the necessity 
(as we pointed oat above) of assuming long pauses between the 
periods of sedimentation, so that in the final analysis the picture 
reaswLina the same, 

3, The lake then dried up a^sdLn and the deposits described 
in the above paragraph fell victim in part to deflation. The sand 
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(Route III), almost all of the basins of inner Iran are character- 
ized by such terraces. It may be that the terraces in the Uit 
fell victim to the processes of denudation or it may be that pre- 
cisely because of the exceedingly frequent fluctuations in the 
water level no such terraces fonsied. 

As we have already pointed out, the break in profile at the 
mouth of the Tabasan Valley may indicate the effects of an ele- 
vated beach. But if this is the high water level of the Lut 
lake — wMch is problematical — we cannot place it in time. If 
it is, then it siust have developed during a period when the young- 
er” sediments were being deposited. For if it had cceue into being 
at a later time it would have left sedimentary deposits on the 
kavlr layer, since it would have been ^0 m above the present-day 
water level. But this as much as to say that in the entire catch- 
ment area of the Lut no post-Wuenn climatic period has been 
capable of producing a water level equal to that which the V^uerm 
could produce. 

periods, which for the reasons stated in Route III 
must be assigned to late glacial times, or better, to early post- 
g3,acial times, do not evidence any great pendulum swings; rather 
they progressed from one to another, in spite of their contrasts, 
in modest swings such as one might expect for the time span cited. 

Before we xandertake a synchronizaticMa of the data in our 
table with the general climatic developments, we must call atten- 
tion to the results of research in nearby areas. Light can be 
shed on the recent past from 2 dlffeirent sources: prehistory and 
the morphological -geological chronc^onesis . The former provides 
the most direct approach to the prehistoric climatic developments. 
Especially valuable are the recent accomplishments of the Bussians; 
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these vere worked up by a whole staff of scholars in neighboring 

Shiran (155# 156). 

V 

It was established that the oldest Neolithic civilization 
in Turan was one of fishers and hunters. This Keltaainar civili- 
zation is assigned to the end of the fourth or beginning of the 
third jaillennium B.C. Tolstov writes: ”To all appearances the 
climate was in general more arid than it is todays the dry south 
winds prevailed. Amu Darya and Syr Darya contained significantly 
less water” ( 156 , page 75). As is well known. Middle Europe was 
in the middle warm period at this time. 

As I have indicated elsewhere (l^6), it is precisely the 
south winds which bring the significant precipitation in the area 
of the Lut Desert, and they occur in connection with the low pres- 
sure €treas to the north of here which extend eastward. It could 
be observed repeatedly that depressions in Turan effect a uniform 
southern current which encompasses all of eastern Iran and the 
southern part of Turan as well — to be sure, in the form of dry 
i^l winds in the latter case. Therefoore thoiigh the Russians have 
established that dry south winds prevailed in the debouchiire area 
of the Amu Darya and Syr Darya during the Kelteminar civilization, 
it does not follow that the fringe areas of the Lut Desert had 
the same aridity. By inference from the present climatic condl- 
ti<M 3 s we should rather assume that these south winds blowing over 
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does not depend on the aiao’unt of precipitation In eastern Iran 
but rather on that in Turan and northern Afghanistan where rain 
is brought primarily by the west and northwest winds rather than 
the south wind (9^)* 

The predominance of south winds in the area south of the 
Aral Sea can probably be explained only by assuming that the track 
from the Black Sea eastward across the Caspian and Aral (V dl and 
perhaps III a) was moi'e ccsmuon then, whereas today the V d2 (from 
the Mediterranean toward Iran and Iraq) is more coffiamon. The reason 
for this shift of the tracks toward the north is perhaps to be 
sought in a general northward shift of the storm lanes. This is 
to be expected during the middle warm times, just as we would ex- 
pect a southward shift in the depression tracks during the Ice Age. 

According to Tolstov the following time was marked by out- 
standing climatic changes in Turan. A damper period with prevail- 
ing north winds began about the middle of the third millennium. 

Various grains were cultivated without artificial irrigation, ap~ 

X>arently on Kairen. At this time in Europe the continental climate 
of the late warm period was predominant. About the middle of the 
second millennium a new period of aridity began in Turan, during 
which barchans were formed by north winds. But Tolstov does not 
regard this process as a result of climatic change, but rather of 
a change in the course of the Amu Darya near Its mouth. Between 
the end of the second and the beginning of the first millennium 

I 

the Aral Sea rose for a relatively short time. It is not known | 

whether this flooding was the result of climatic or fluviatile 

I 

changes • | 
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At th© beginning of the first laillenniina ve have the "Aiaira-* 
bad Culture" with agriculture on Kalren involving the use of irri- 
gation. -Artificial irrigation did not becoEse an elaborately de- 
vel<?ped system until the archaic period of Khoresm between the 
eighth and fourth centuries B.C. The systsaaa achieved its highest 
perfection during the golden age of Khoresm, i.e., from the 
fourth to the first century B.C. The state declined between the 
fourth and sixth centuries A. 2 >, and was finally destroyed in the 
Mongol holocaust. 

To siaiimiarize the findings of Tolstov’s group, about 3,000 
B.C. Turan was drier under the predominating influence of the 
south windi about 2,500 B.C. damper under the influence of pre- 
vailing north winds j about 1,500 B.C. drier again; and about 1,000 
B.C. damper once again. It is questicaaable whether the last-named 
change was really climatically determined. The archaic period of 
Khoresm, from the eighth to the fourth century 3 .C., was character- 
ized once again by aridity. 

In any case the findings of the Kussians in Turan are no 
more directly applicable to our area than the investigations of 
the fluctuations in the level of the Caspian Sea made by Brueckner 
(25), Gerasimov (67), and Grahmann (TO). On the basis of the 
present knowledge of the Ice Age we must assume that during that 
time the tendency of the western low pressure areas to move east 
was greater than it is today and lasted longer into the seasons. 

But our area is also under the influence cMT offshoots of the 
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India diaring tbe Ice Age is Indisputably established; of the various 
works which deal with the early history there (37 y 3^3, 82, 112, 

121 ) not one leaves In doubt that the present-day arid regions of 
India and Baluchistan had a dai/iper climate then. Therefore the 
xQOisture brought by the monsoons must have had its effects in our 
area too; of course in the innermost Lut these eifects were largely 
indirect, consisting of an increase in tiie quantity of the water 
which streams down from the mountains and of a decrease in evapom* 
tion. ’^'he Indian monsoon, or perhaps its dry ’’reverse front,” 
must have shifted direction froio time to time, for otherwise it 
would be unthinkable that a tropical forest should i^ve deve^c^ed 
alcms the lower Indus during the third millennium. 

A. Stein, with his great experience here and in other arid 
regions, also Indicates a dry period in early historical time. 

Ithoiigh in Qala-i-Sardag artificial irrigation is not possible 
from the BampxjLr Biver, there are indications of agriculture in 
Baluchistan which under present-day conditions co\ild not possibly 
have been noniiTfigated * It is possible in the Bajapur region to 
trace the retreat of agriculture upstream, accompanying the drying 
up. one possibly iiaagine that in these thinly populated areas 

so much water was drawn fx-cm the upper course of the river as to 
make agric\at\ire impossible further downstream? Stein points out 
that in the chalcolithlc period in Iran {fourth millennium) qanats 
were imknown; they were first developed during the drying up period. 
He believes that the rivers of Turfan contained more water ”in old 
times (13^). Stein's findings in Iranian Baluchistan are of great 
significance to us, for they are directly applicable to our area. 
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Girshioan (66), the meritorious discoverer of the prehistoric 
culture at the Tepe Bialk near Kashan, also cocies to the conclusion 
that the idea and the technique of qanat construction did not come 
into being until the area began to dry up. Arne (k) has established 
that the Tepe Eissar was largely abandoned by the inhabitants about 
the middle of the second millenniuin B.C., after living been heavily 
populated during the Bronze Age. Schmidt (124) attempts to explain 
this by the occurrence of an epidemic, but this does not explain 
why another 2,000 years passed before a new population settled 
there. It woiild be easier to draw a parallel with n^rby Khoresm 
and assxme that this favored area was resettled because of the re~ 
turn of a a.amp climate and also because the art of irrigation had 
been developed in the meantime. 

The American expedition to 6j[stan posits climatic changes 
as late as 1500 B.C. They base this solely cm the observations 
and ccxnclusions of Bunttngtoni the latter assumed damp periods 
for 300 B.C. and 900 A.B. and proposed the well known thesis that 
the great migimtions of the various peoples in inner Asia isust have 
been connected with climatic fluctuations. Herzfeld (>l) probably 
hit the nail cm the head when he said tbcit it is not necessary to 
posit a '"pulse of Asia” in order to explain smell changes in ar- 
chaeological jaaterial. But Herzfeld is familiar with the great 
changes and he too relates them to climtic change. I had re- 
peated opportunities to discuss the matter with this expert on 
eeorly Iranian ccmdltians • He regards the deforestation of the 
inner Iranian mountains as an especially important factor in the 
decisive change in the landscape. 
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Accor-aing to Harafold (79) the laethod of Interment changed 
between the time of Cyrus and that of Darius fro© creiaation to 
burial and to escposure- At the same time there was a transition 
fr<m polytheism to liionotheism ► With the increasing deforestation 
of inner Iran^ conservation of firewood toecaiae a virtue* Today 
it is imthinlsable that cr^iiatlon could be practiced here. As 
long as thie cult survived there must have been considerably 
more wood available than there is now. 

As Christensen ( 29 ) has pointed out , the gec^raphical liniits 
of the oldest parts of the A vesta are within eastern Iran. Blark- 
wart (lOO) identifies 5 rivers wMch, according to these parts of 
the Avesta^, emptied Into the Kasasoja (Hajiaun) Lake;, including the 
Huwaspa (present-day Khuspes -Bud ) • This naL'ie, which stems from 
’’Huwasha/' a word freqiiently found in geogrephical names here, 
means "’good pasture” — this in an area which today Is a coaplete 
wasteland. Of these rivers (aside fro© the Helmand), only the 
Farrah-jElud and the 3 iarrut-Rud still flow regularly as far as the 
Bsamn Lake. Two others flcjw that far now and then. The Sandin, 
which flows through a desert and is usually dry, never flows that 
far any more. Accoiding to a report by Strabo {this was also 
pointed out by ^iarkwart), the Betas River, on which Balkh Is situ- 
ated, once extended as for as the Oxus. To be sure, the d^sands 
made on this river for irrigation have become so great that we 
cannot be certain that this, rather than a change in climate, was 
not the decisive factor in the sborfcenlng of its course* 

The excamtions made by Coon (33, 3^) in ^ undoubtediy 

of the highest Importance for anthropology and for the prehistory 
of ti» area, but so far as I know they have never been intespreted 
by a geologist. On the other hand, the excavations at Qalat Jarao 
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near Klrkiik, and those at Jericho on the Jordan have been analyzed 
geologically by Weight (l62) and Zeuner (i6t) and found to indicate 
that denudation and sedimentation alternated with each other. 
Caton-ThWDpaon ( 27 ) found the same to be true in Egypt, Just as we 
did in the hut Desert. Particularly important, it seems to us, is 
the observaticm that the postglacial arid period was followed by 
a damper period (end of the second, beginning of the first millen- 
nium B.C.) which then passed over into the present climate. 

Pittioni (11^) believes it highly probable that the Syrian 
Desert was inhabited at the time Of the early pottery making age 
( 6000-5000 B.C.). He refers to Mallowan's conoluslon (99) that 
the number of pr-ehistoric settlements there is about 5 times the 
number known to have existed in historical time. About 25 OO B.C. 
a reduction in the amount of precipitation forced a withdrawax 
from these settlements. Pittioni 's position is well supported by 
Huntington (86) and Rohrbach (120)i they point to the countless 
ruins east of Aleppo aad rsaark that the density of population 
there (In what is today a semidesert) must have been almost as 
great as in one of our modem Suropean farming areas. 

a?he postglacial conditions in Egypt were recently critically 
evaluated. It was concluded that in the period frcss 8000 to ii-000 
B.C. there was a greater precipitation than today. But the arid 
period which followed did not have the effect of an immediate dry- 
ing out, for the wind removed the humus only gradually and the 
ground water table did not sink so rapidlyj therefore the effects 
of this climatic change did not find expression in the landscape 
until a few centuries later. Murray is also of the opinion that 
the precipitation from the Mediteiranean extended further south in 
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the yesars between 500 B.C. and 500 A*I>, This conclusion, which 
had already been expressed by %ntington {o8), moved Stein to con- 
clude that Palestine must have had about 750 larn of rainfall an- 
nually in biblical times, i.e,, about l/s isiore than today. to 
the edge of the desert in Palestine there are as many as 2,000 
ruins. In the extremely arid Karga, to be sure, Caton-Thonipson and 
G-ardener (27) foixnd only deposits dating from the daiap Biss and 
X-merrn glacial stages, such as we also found in the Lut. 

It is an accepted fact that the Sahara, which was formerly 
inhabited, must have undergone climatic change. It is empliasized 
in the literature that this desert has become constantly drier since 
the pluvial times and that this is to be attributed as much to de- 
creasing precipitation as to increasing evaporation. 

If, with Braidwood (19), we summarize the conclTASions of a 
number of authors (a complete listing of which would not change 
the basic interpretatiOQ of the facts), we see that the archaeolo- 
gists have also arrived at the conclusion that the end of the 
Pleistocene loarks the end of the period of daiap climate, fol- 

lowing periods were marked by climetic fluctuations of less im- 
portance which made themselves felt primarily, to use Pittioni*s 
expression {ll4), at the "neuralgic points," l.e., in the fringe 
areas between the desert and the inhabited regions. These physi- 
cal changes had great effects on life however, for even slight 
fluctuations in precipitation can destroy the basis of life through- 
out the most diverse biological branches. Braidwood believes the 
climate was damper in 6000 B«C*, which is to be attributed both to 
atmospheric conditions arai the forests which still existed at that 
time. Be assigns the beginnings of agriculture in the area between 
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the Nile ajad the Helmaiid to the time around 6000 B.C, move- 

ixients of the Inhabitants from the piedmont^ where nonirrigated 
farming could be practiced to the lowlands^ booh place in Ubaid 
timed* It may have been the result of the int reluct ion of arti- 
ficial irrigation or of a climatic change; Braidvood regards the 
former as the more probable cause. 

The opinions of the specialists in archaeology and prehistory 
cannot be readily induced to a cemnan denosiinator . They agree al- 
moet unanimously that climatic change or changes took place in the 
last millennia during which human civilization developed in the 
Hear East, but there are many diverse opinions as to Just when the 
change or changes took place. 

Are nert these diverse opinions on the climate of the pre- 
historic Hear Bast the result of the fact that the climate did 
not change throughout the area as a whole, but rather within the 
individual geographic divisions? We have already shown that, 
whereas the increase in the prevalence of south winds in Turan 
resulted in a decrease in precipitation there, the inerts e in 
south winds resulted in southeastern Iran in an increase In pre- 
cipitation. The slightest shift in the storm tracks produces not 
only a general change in precipitation, but also a basic cliraatic 
change and (in the southeast) a change in the extent of the monsoon 
belt, a change in the radius of influence of the tropical depres- 
sions from the Indian Ocean, a shift in the ti^rmal depth and so 
forth. 

The physiographical observatitme are important. Hedin de- 
votes an entire chapter of his book Zu Land nach Shdlen i^o the 
Land Toward Ihdl^ to the postglacial climate changes in Iran. 
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He eB®ha 8 lzes that precipitation decreased in postglacial times 
and that as a reeiat the kavir lake disappeared. He disputes Hunt- 
ington’s thesis of a climatic change in historical times, pointing 
out that "it would require nothing more than an ehb in a Bruckner 
period to caxise a canal used to irrigate the fields of a village 
to reach that village no longer," and that the village is then 
"abandonea and a new one established further uphill" (page 246 ). 

But it appears that the opinions of these 2 authors are not so 
c<Kq.letely different. It may be that Huntington goes farther than 
Hedia, but both agree that the climate has fluctuated in historical 
times. Such fluctuation laakes itself strongly felt at the "neural- 
gic points" on the edge of the habitation, for here a decline in 
humidity of only a few percentage points can make broad areas un- 
iaiiab liable • 

'Among Ms important observations in Baluchistan, Vreden- 
burg {159) mentions n\Qnerous "dams of the unbelievers,” structiires 
built to a considerable height above the course of the river to 
enclose terraced fields} this is in an area which today is waste 
and where irrigation would never have been possible. Gabriel {63) 
discovered similar Installations in Sarhad. Vredenburg concludes 
that there must have been more abundant precipitation there in pre- 
Mohammedan times. Since he also noted that the walls of the Jfoham- 
medan graveyards are cMStructed with uniform layers of store In 
the same manner as these dams, he believes it p<Msible that the 
ai«a was still under ciativatlon in early Mohammedan times. None 
of the Baluchi of today are capable of sirch construction. But 
there is no basis rdiatsoever to the Idea that these dams should be 
assigned to chalcollthlc times (l 4 ). 
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Tipper ( 154 ) is not entirely correct in assuming tliat the 
numerous abandoned qanats constitute in themselves proof of a dry- 
ing up, for many qanats were caved in by earthquakes j often in such 
cases It. proves less expensive to build a new qanat than to go to 
the trouble of repairing the old one. Moreover it is frequently 
necessary to abandon qanats when they have exhausted the ground 
water and percolating water, since in many cases deepening is not 
possible. 

Blanford ( 17 ) also held the opinion that the population of 
Persia had been much greater 2,000 years earlier because of more 
abiandant precipitation. 

Particularly valuable is Huntington’s pointing out that the 
turning point in the development of the topography was appar^tly 
reached when the vegetation which had protected the slopes disap- 
peared^ from this time on, the debris -laden rivers were (v/ith a 
few exceptions) no longer capable of vertical erosion, and the 
valley floors were denuded. At the same time the gradvial deteri- 
oration of the slopes began, so that agriculture gave way to sheep 
ang goat raisiiigi the latter for their part also contributed to 
the devastation of the slopes. 

After these pronouncements by researchers in the m<^t di- 
verse fields, most of whom were able to form their opinions on the 
basis of extensive persc«3al observations, it is starprising to come 
across the opposite point of view, which even goes so far as to 
speak of a "reckless ... use by ^archaeologists and other research- 
ers of the drying up thesis and of the ass’inoptiosn of climatic 
changes” (l4, page 5). Bob<^ states that after the period of 
"lake loess” depositions there was a p€sriod of exceptionally storcaag 



Sanitized Copy Approved for Release 2010/08/17 : CIA-RDP81-01043R000700020001-7 




Sanitized Copy Approved for Release 2010/08/17 : CIA-RDP81-01043R000700020001-7 



deflation follovred in recent times by a somewhat damper period i 

which has lasted to the present day. He continues: "one could I 

hardly go wrong in identifying the first period with the Pleisto- 
cene, the second with postglacial arid times, and the third with 
the sanewhat damper present." (l^i-, page 25) The reader who has 
taken the trouble to follow our exposition will not agree with 

this opinion^ for It Is contrary to the obvious facts, which^ in- ^ 

cidentally, I pointed out years ago (l^?)* We know that it is an j 

error to lump together the extensive and diverse deposits in the 

inner Lut as lake loess — with or without quotation marks| f\ir- I 

ther, that it is an error to speak of a single period of strong i 

deflation when there were at least 2 such periods. Moreover it I 

is questionable whether the "last period of especially strong de- 
flation" (which is actually our "more recent deflationary period" j 

which followed the deposition of the "younger sediments") can be j 

equated with the "postglacial warm period" which Bobek places at | 

from about 6OOO B.C. to 1000 B.C. He bases his precise dating on | 

a culture stratum found in the lower third of the loessiai cover 
south of GiiTgan: "it might belong to the 23 eolithic or late Bronze 
Age” (1^, page 21 ). We cannot reconcile ourselves to the idea that | 

such far-reaching conclusions on the climate of inner Iran can be 
drawn on the basis of a culture stratum from another climatic re- 
gion. Especially so since Anau, which is situated near the place 
where the culture stratum was fotand, must have been settled during 
this same period and repeatedly abandoned because of aridity (20) . ■ 

Moreover the interpretation of the p3:^flles we tocjk in the Lut runs 
counter to Bobek *s qplnlcm. According to our table there were from 
3 to ^ dry periods of obviously short duration in addition to the 
"younger" deflationary period. If the "more recent deflationary 
period" were equival€aait to Bobek *8 dry period (between the eighth 
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and first milleimia B.C. with high points between 7000 and ifOOO), 
then all of the later st 2 -ata in the polygon kavir of the ^t, as 
well as all subsequent arid and damp periods, would have to be 
the products of the last 3^000 years. This is not likely. It is 
not likely that so zaany and such great cliiriatic fluctuations 
should be concentrated in these few millennia; Interestingly 
enough, Bobek recognizes such f luctiiations after his dry period, 
but none before. Furthermore one can hardly luiagine that the di- 
verse red and brown clays and the brown loam could have tonaed 
in so shore a time. Finally it is not possible that the "younger" 
sediments could have been deposited dviring both the last glacial 
stage and the postglacial period, when all researchers agree that 
the basic change of the exogenous agents from sedimentation to 
denudation is possible only through a fundamental trsnsformation 
such as took place at the end of the Ice Age. 

Additional excavations in the <Ireat Kavir and in the Lut 
should lead to a clear picture of late glacial and postglacial de- 
velopments in inner Iran. CXir base is too narrow to peimit defini- 
tive theses. Heverthelesii , we shall att^t to work up general 
principles and combinaticnia , with the expectation fhB.t when more 
data are available it will be possible to make the necessary cor- 
rections . 

1. The deposits In the polygon kavir of the southern Lut 
Indicate that after the "more recent deflation period" the alterna- 
tion between sedimentation and deflation was acccanpanied by sinall 
climatic fluctuations. 

2* For the present we can say of this time cxnly that it 
was postglacial and tlsat it came after the "more recent" deflation 
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period. It included at least 6 periods which iriust have been damper 
than the preserit and at least 2 which must have been as arid or more 
arid than the present . 

3. One would be equally Justified in replacing the expres- 
sion "at least” with "surely more tlrnn,” because the J\jnctions re- 
flect the extremes but not the pendulum movement of the climatic 
fluctuations — which we are nevertheless obliged to assume. Be- 
tween stage V (crustiflcation) and "l” (polygon formation) there 
must have been various intermediate stages which resixlted from in- 
crease or decrease in precipitation without leaving apparent Junc- 
tions • 

if, ^he diagram in Sketch 21 is a sch^atic representation 
of the developmental processes during this time. 

In the sedimentation periods (b, c, e, f, h, j) the water 
level lay above the present-day kavlr (l) and the one iiomediately 
preceding (k). In the deflation period the "pedestal” is formed, 
being as we menti<»3ed above, partially covered with kavlr. It 
proves that since the 'moare recent” deflati<»i period (a) various 
other such must have been predcan inant j for, as the diagaram shows, 
the foi^tion of the ’pedestal” would have been possible only if 
the deflation period (a) was interrupted by sedimentation periods. 

5, There is no doubt that the recent development progressed 
fron the stage of the desert lake (with unknown, probably fluctu- 
ating, water level) to the final, preset-day stage of polygon 
kavlr. %is last high water level of the desert lake Haiaakaar 
may reflect the last demonstrable dampness maxlHrum at the begin- 
ning of the flarst miHecnlum B.C. After this time the increasing 

- 267 • 


Sanitized Copy Approved for Release 2010/08/17 : CIA-RDP81-01043R000700020001-7 




Sanitized Copy Approved for Release 2010/08/17 : CIA-RDP81-01043R000700020001-7 



ariditiy (together with the progressive deforestatioii) wrought its 
effects ever more strongly, even though there laay have heeii inter- 
vening periods of greater dampneeB* In this epoch we have the 
drying up of the rivers Sistan and Baluchistan^ the abandoniaent 
of the cult of creiaation^ the abandoniaent of the fields on the 
mountain slopes^ and other effects reported in the literatui*e* 

We have not Included K^ntington ^ s marine terraces because their 
age asaigxsaent is disputed* The following should be noted. 

(a) Old names of meadows which indicate the former existence 
of forests are of Persian origin^ therefore must have been assigned 
after the Iranians took over the interior of the country^ it fol- 
lows that there must have been extensive forest tracts at that 
time. But these migrating Aryans also adopted sOKne already ex- 
isting names, e.g., Kuh-i-Rich and Khabis (Shah-Det today). Thus 
we have somethixig to go by at the end of the second and the be- 
ginning of the first millennium B.C, Mo hamme dan conquest 

also piovides us with points of departure. Various names stem 
frcss the holy fire of the cult of Zoroastriemism and indicate that 
the forests bad been reduced to a few places where they were pro- 
tected as sacredj the Islamization put an end to these last re- 
maining tracts. This is Indicated by the Arab geographers who, 
according to Schwai^ ( 125 ), report forests in the mountains of 
Kerman. Istaldiri (125) calls special attention to the forest of 
D^©-bel-Bariz| but the very fact of his calling attention to it 
indicates that he was dealing with sociething of a rarity. There- 
fore we are obliged to conclude that the mountain forests of east- 
ern Iran bad already been largely destroyed by the tenth century 
when the Arab historians wrote. Even Marco Polo, writing at the 
end of the third century ^ic7> speaks in his report on the region 
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traces of ai 3 old settleaeot, which would be unthinkable in the 
southern Imt of today. 

tThe road fr^ 23^«i.Saliti to Harjitanshirj, which was knovTH to 
the Arabs as the "new,” is not traveled today. On the basis of 
Gabriel’s experiences and the informatloo which 1 picked up in 
Beh^Salia, we believe it inust be impassable at the present time. 

According to loamschek Schindler-Houtum foxmd a notice to 
the effect that a main road formerly existed along the western 
edge of the desei^'t leading from Basri to Kavar via Shah«-Dat. 2?oday 
it is as coEipletely abandoned as the highway along the eastern 
^ige of the iSast Iranian Mountains, probably the sarae highway 
which Alexander followed on his way to Slstan. Hsdin’s attempts 
( 77 ) to prove that Alexander on his way through Gedrosien (South- 
ern Baluchistan) foiind the same cli 33 iatic conditions as exist today 
are not convincing* At the same time he cites Eoldxich, a g^uine 
expert on southern Baluchistan, who presents a picture of the Arab 
times tfc^sre (end of the first millennium A.B.) based wholly on 
the assumption of abundant precipitation* If th^ fluctuations 
In dainpness are possible and if these actually had their effects 
in the Middle Ages, it is bard to see why the same should be denied 
for other periods; especially so, since the feat proposed by 
Craterus of marching with Indian elephants across Slstan to Ker- 
man would be no more possible today than ’t^/ould be the elephant 
transport through the Sahara which existed 2,000 years ago. Mor 
can oaae go along with Tomas chek (157) lu his conteDti<» that the 
landscape has not changed since the time of the Arab geographers. 
The ruins of Beh-Salm and the great field of fragments reported 
there by Mukadassi point to the former existence of a much larger 
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I tove already pointed out the other differences. The 
important changes in Sistan vere recently evaluated aneu by an toeri- 
can expedition (^5) and related to cltoatic changes. 

(c) The qanats or keris: these magnificent underground 
InatallatiODB for the supply of drinking and, above all, irrigation 
water constitute clear proof of the drying up. I have indicated 
this in part elsewhere (iWl). This underground artificial irriga- 
tion systen, which is certainly very old, apparently got its start 
in the practice of leading on surface water from rivers and ponds. 
Braidwood Cl 4 ) can only suKaise that qanats must have existed as 
early as kOOO-5000 B.C. in Mesopotanlaj but it Is proven that there 
was an extensive artificial irrigation system as early as the proto- 
literate phase (3200-2900 B.C.). to any case artificial irrigation 
in Mesopotamia is older than writing (per Soden, orally). 

According to the legendary accounts of the Persians, Husheng, 
the second of the mythical ruling race Pesdadier, discovered fire 
by striking sparks and also invented artificial irrigation, 
fact that the legend ascribes the discovery of both fire and irri- 
gation to the second king is indicative of the great age of qanat 
irrigation. But it is a mistake to believe that the high floods 
(which, incidentally, are called "sel" in eastern Iran as in Arabia 
and are greatly fear^) could be used for artificial irrigation, 
(toly the most modem technology would be capable of harnessing 
the great violence of these eastern Iranian floodsi frequwrt no- 
tice has been taken of this violence (l 49 ). Qanat irrigation on 
the other hand majEes use of groMud water. ^ high technological 
level reflected in the installation of the shafts and tunnels, the 
masterfva ability to sink the shafts, dig the tunnels, and maintain 
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the correct direction without benefit of a compass, amazes every 
European engineer who has seen them. Those at Kerman end Yezd, 
for example, exceed 30 1^ length and 100 m in depth, i^reover 

the gradient of the ttinnels must be such that the water will flow 
but {insofar as possible) not erode* The highly developed tech- 
nique of qanat construction must have been achieved througn genera- 
tions of experience. process apparently began when the people 

dug in the stream beds in quest of the disappearijag moisture (a 
practice still to be observed in the region of Kuh-i-Hezar) , 

Later they learned to build tunnels as conduits for the ground 
water, and still later they connected these conduits with each 
other. Such a product of experience is not achieved by a people 
who have just migrated into the desert. Bather the technique must 
have been developed through generations In the course of the gradu- 
al drying up of the land; the accocjplishment was necessitated by 
the battle for survival. 

Apparently the qanat is an inner Iranian jjivention, Qanats 
were first reported in Persia by Polybius, but 300 years earlier 
when Cambyses conquered Egypt it became known that both Egyptians 
and Persians built qanats (27)* ^ technique was probably carried 

by the Arabs further to the west, where the qanats came to be Isnovm 
under the name ”f Claras” or "gallery well," Therefore aaith’s 
Idea ( 130 ) that the qanats stem from the third century B.C. Is 
erroneous. 

Anyone who has se^ a qanat %fill admit that the underground 
work could not be carried out wltlaawt Iron tools. Therefore the 
earliest installations could only have be«D constructed sometime 
after the middle of the second mill«aalum B,C. But tl» qanats 
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could not have orislnated in a time of increasing daE®neBS, for 
why should one go to the trouble to dig for water when it can be 
collected in canals on the surface? On the other hand, it would 
be sensible to develop such a technique at a time when the water 
in the streams begins to seep away and one is obliged to dig after 
it. Therefore the beginnings of qanat construction can be assigned 
to the time following the end of the damp period in the first mil- 
lennium B.C. Granted this it is understandable that qanats were 
known in nearby Khor^ in the middle of the first millennium B.C. 
but not yet knafwn in faraway Egypt# 

Clapp ( 30 ) regards qanats as Of great importance to archaeol- 
ogy and physiographyf Vredenburg (159) and Tipper (l5‘^), the other 
2 geologists of eastern Iran, see in them evidence for a change 
in the dampness of the country, m the final analysis, qanats 
are rivers which, after they dried up, were pursued underground 
by human Ingenuity. This is appoint from their peculiar fauna, 
in particular the fish. Smith (130) is the latest of several 
authors who have sreported on these fish. How could fish, soBjie 
of which are even blind, develop in a ground water channel with- 
out connections with other water courses? We found that newly 
constructed qanats like the one at Blshe are free of fish, where- 
as those leading to old centers g£ civilizatiem like Seh are swaim- 
lug with fish. 

The above Bummry, which is based oc the testlrooDy of 
geologists, archaeologists, and historiaas, as well as on various 
other observations and inferences, shows then that a period of dry-- 
ing out began in the eastern pert of Ireja in the first aiHenniua 
BeC* This period was marked, to be sure, by fluctuations* Appaiently 
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it was not caused solely by a climatic change, but also to a ccs3- 
siderable extent by the defoarestation of the mountains. There 
was indisputably a drying up in the last phase of the morphological 
development of the southern Lut. It is possible that the lest high 
water stand of the Hamaicjsar, which ushered in the final develop- 
mental period, can be equated in time with this 3,CKX)-year period^ 
but it is equally possible that the last high level mark came much 
later • 

It would not be difficult to bring the obser^^ations sum- 
marised in the table on pages 2^9 and 25 O into haimony with the 
archaeological finds of the nearby areas, but we sh^al forego this, 
lest we unwittingly fall into the method of a Procrustes * In any 
case we hope that our observations will be useful to future excava- 
tions, whether these be for morphological or archaeological pur- 
poses! for, as our investigations show clearly, the answers to 
many questions on postglacial times are to be found in the basins 
of inner Iran. A comprehensive survey utilizing obseivations made 
in Sistan, the Great Kavir, and the Lut Besert would probably pro- 
duce the best results. 

After we have succeeded in setting up a table of chronology 
for the recent geological past (including positive relative age 
and probable absolute age), we should be able to clarify the parob- 
lem of the complex of terraces and levels which we have touched on 
in both volumes of this woik* 


- 274 - 



Sanitized Copy Approved for Release 2010/08/17 : CIA-RDP81-01043R000700020001-7 




Sanitized Copy Approved for Release 2010/08/17 : CIA-RDP81-01043R000700020001-7 


OSABIjS C30P CHRCasrOLOGy OF TEE lAST EPOCH IK THE h\JT DESJS5T 
Am ITS FRINGE AREAS 


So 

8 


Sequence of tbe Pbeaosaena Observed 

last deoap period chaoses (^vrlth 
f luctmtions ) to the present arid 
type 


7 The last dajnp period 


Various altematins, relatively 
short d^ap and dry p^iods 


Probably Corres-poaods To: 
The last 3 millennia 


End of the second^ be- 
ginning of the first 
22 jillenniura B.C* (?) 

Postglacial and late 
glacial 

Postglacial and late 
glacial 

Wueriii 


Riss-Wuerra interglacial 


5 More recent arid and deflationary 
period, more arid than today 

k "Younger” sediments, more recent 
daii^ period 

3 Older arid and deflationary period, 
more arid than today 

2 "Older” sediments, older damp pericd Riss 

1 Last great epirogeneais Pre-Riss 

In the course of these discussions ve have repeatedly made refer- 
ence to the great gravel depositions which are to be seen in east- 
ern Iran- Hear Sharif abad we found half -compacted conglomerates 
disintegrated to elongated ridges in which, frequently with an 
elevation difference of 100 m, low gravel terraces were embedded 
(I, page 8)- These half -compacted conglomerates are especially 
coumdon near Birdjand^ here they are 80-100 m thick and, toward the 
east tilted 30® to the north. The Birdjand valley depression is 
closed in the east by clearly recognizable elevated beacdies caj^ved 
out of sand and these conglomerates (I, page 22 and 2S»'). 

As we approach the Samun In Sistan we encounter numerous 
elongated ridges of half -compacted conglomerates and sandstcmes 
with old strand lines (I, page 33 ff)- ^ Hunmik {l, page 37) we 
particularly struck by the fact that the conglomerates and 
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sandBtoneB are tilted end that a haealtlc effusion is interbedded. 
Overlying Is undisturbed river gravel separated by a terrace. The 
plain of Mlrjawa is also attsided by great gravel cODflgurations 
vhlch drop away In terraces to the depression Mashlsel (1^ page €3)* 
The observations on gravels inade in Route II are auiamarized at 
the «!d of Route II. In addition there are the gravel terraces 
of the Bud-i-ShandilCj those near Qal’eh-Serl noted in Route IV, 
and finally those in Route V . 2i.e question of tl» division is 
not siniplej but in addition to consistency and habitus, tectonic 
factors also furnish us with insights into the differentiation of 
the gravels. According to our chronolc^y, the last iaportanx 
epirogenesis in the hut Desert — so far es we could tell vs are 
dealing here solely with block aovements — was in pre-Siss tianes. 
But there must certainly have been isolated exceptions to ......... 

this is hardly aurprlslDg in an earthquake area such as this where 
faulting still takes place even today (I, page 64). In a few 
places on the desert fringe ar^a the sediments bedded with the 
depositions of rise and post-Riss times are disturbed. A striking 
exainple are the cwiglosnerates and sends of Birdjand which we men- 
tioned above* in the city itself and osa the eastern edge of the 
basin tbay lie undisturbed, but where one leaves the place th^ 
are tilted in places. Since both occurrences are identical in 
texture it seems reasonable to assume that they are of the same 
age. We found similar releti«3ships near Qul'eh-Seri (Route IV) 
and on tdie stretch between Dastgird and DJambu (Route V). Aside 
from these few exceptions I, and Gabriel (58-64) as well, found 
the oumerwis and widespread recent dapoaltions undisturted. 

The undisturbed gravel depositions ere all embedded in a 
relief vdiich, aside from the changes effected by the cases of 
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atreaiQ capture^ Is almost exactly like that of today. 3?iie valley 
d^reasloofi may have beeiD daepar at timea. but the gravel deposi* 
tions raised the levels cososiderahly. After rejuvenated down- 
cutting and erosion the terraces w^ere formed. 

Thus \re arrive at the conclusion that the disturbed gravel 
depositions, clays, sands, loose sandstones, and con£lcxaer?3tes 
should be assigned cum grano soils to pre-Biss the young 

craters aj>d the recent effusions belong to the same period, e.g., 
at the ^^uh-Givshad and in Hurmuk. In line vith this, tJae con- 
glomerates with the basaltic interbedding, which were described 
in Volisiie I (page 37) a sort of "young Siwaliks," should be 
assigned to pre-Biss times. On the other hand, the younger 
gravel, overlying and undisturbed, which fills the valley south 
of SSunauk were laid down in Hiss times after the faulting of the 
Zahidan fold mountains and ss a result of the block movexaests 
there, in VoIue^ I we noted in many places 2 gravel series of 
different ages, am — as at the Kuh-Bakhtu — 2 alluvial cones 
of different ages. As we have already suggested, these 2 separate 
phenomena can probably be related in time to the last 2 glacial 
stages, which have left such cl^ir-cut Junctions in the inner Lut. 

By analogy with the widespread depositions of the ’*older" sedi- 
laents, the greater peirt of the gravels should be assigned to the 
Hiss. ^Therefore the stirong sheet floods of the Hiss w^e r^spo^siole 
for the great gravel depositions, e.g., those that lie undisturbed 
over the recent volcanic traps near the graveyard at Khusp* 

The last interglacial stage was probably characterized by 
deflation* Of co\xrse Judging by present cozidltlons there must have 
also been a certain axsount of erosion by the rivers In the fringe 
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areas; In view of the dampness. It may have somewhat surpassed 
the deflationary periods. 

But it seesms that these processes of erosion and transports- 
tion were more successful at tiiaee than at others. Lakes formed 
in the last glacial stage and left their depressions in the wind- 
protected places in the deposits of the preceding glacial stage 
until an outlet was found into the main drainage and the heavy 
water-bearing rivers created new beds in the valley depresslcms 
which had been covered with wind-borne sand and the Rlss gravels. 

By tapping, these rivers reversed the old drainage, as at the Kuh- 
Bakhtu and at Qal'eh-Seri; they then formed the terraces which we 
have described as the 

The exposure across froG Tagab toward the end of Route II 
also speaks for our interpretation. The clay shales which form 
the base. Judging by their slight undulations (which were apparently 
formed in pre-Eias times — a more precise dating is not possible} 
must have been subjected to a process of denudation. The over- 
lying sands, gravels, and pebbles which have been half -compacted 
to reddish brown conglomei’ates and which in their way resemble the 
"older" terrace gravels, staa from Riss times. To be sure, the 
exposure might be a remnant of these gravels. 

The half -contacted conglomerates bedded on top exhibited 
c^fflited coarse sand, indicating that such must have been sorted 
out In violent storme here in the Btrdjand Valley, probably in 
the laet interglacial stage; such storms may still be effective 
here at the valley depreasloB. Since, of course, sedlmwitatioo 
also takes place in deflatlonaiy periods, it is not permissible 
to assign all deposits to pluvial times; one must also make the 
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necessai^ inferenc©© oo 'tli© "basis of oiie appoarance of trlie sedi- 
ments, The gravel of the last glacial stage protected the under- 
lying sediments fr<^“i the ensuing denudation^ but apparently it 
Itself fell victim as an entire chain of hills. 

We frequently encountered rock terraces which had obviously 
developed out of gravel terraces; the gravel bad been eroded away 
in places but still r^aiained in other places. Typical is the 
gravel terrace near Khusp (Houte XI); the rocli werzace near Aifoar 
(Route III) is another example. 

The presence here of gravel terraces was established by 
Huntington, who, to be sure, claims to have observed 4 to 5* Here, 
as almost everywhere, the terrace gravels are not always at exactly 
the same level; but where we are dealing with such great loasses of 
gravel, general consistency is more important than a deviation of 
a few meters, Huntington in dealing with the terrace configura- 
tions of the Herlrud would like to recognize 2 distinct terraces 
where there is a difference in level of only one to ml To be 
sure, he was hardly able to show that all the 5 terraces were of 
postglacial origin. But we are able to report that he too was im- 
pressed by the relative youth of these terraces • 

In addition to gravel terraces we occasionally identified 
valley terraces, for example , on Houte in the ^huragan Valley 
and OB the stretch between Ma^an and the Shah-Kuh. %© gateway 
to the lAit also exhibits such- In all cases there were 3- Tiiose 
in the Shviragan Valley are certainly older than the 2 gravel ter- 
races there; the latter are only faintly expressed and for the most 
part constitute the vell^ floor. Eventually they lead into the 
Birdjand Valley wheire we noted theaa near the exposure across from 
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Tagab. Thus both valley terraces buried in part, to be sure, but 
uadef owned, can be traced into the laain trunk valley. Typically, 
there are no valley terraces in the valley depression x/est of Bird- 
jand for it represents a graben fault, a fact proven by the step 
faults identified in Boute II. IJhile the Birdjand Valley depres- 
sion subsided, the resmants of the valley floor at the laouth of 
the Shuragan Valley I'emained as steps. The fact that the valley 
teiTfaces diverge tCferaru the head of the valley justifies tne as- 
sumption that at the same time as the subsidence of the graben 
the Bf-=karan l4oun tains undewrent uplift. 

We observed the same phenoeaenon north of the Shah-Kuh 
Mountains, although xve x^rere not able to adduce the sane proofs. 

It is quite possible that the lowest valley terrace corresponds 
to the "older** terrace gravels, but we were not able to observe 
this. Judging by the height, the lowest valley terrace must 
correspcttid to the older" terrace gravels in the area of Majan. 

As we pointed out in Route III, the same is true of the gateway 
to the Lut. 

We also noted valley terraces in the Qal‘eh-Seri area. As 
we have already indicated (Route V), tlae old valley floor out of 
which the valley terraces have been formed stems frem pre-Riss 
times. Here, as in the case of the other valley terraces, it is 
not possible to arrive at a more precise dating. 

Finally a word about the peneplanation . This phenomenon 
is partlcxilarly striking where observations shows that It has 
taken place over mountains of Alpine structxire and over rocks of 
the most diverse resistance potential. 
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In Volume I ve called attenliion to the peneplanation 
ri^r Meshed and the peneplain which caps the jaountains near Qain* 
hi particiHar we studied the 2 areas of peneplaamtion in Zahidan 
and in various places Identified one or 2 old surfaces where broad 
views were possible* In many cases^ to be sure, as in the fold 
raountains of Zahidan, the continuity of the peneplanation, had been 
disrupted by recent faulting. These cases of peneplanation, then 
can be assigned to the time between the epoch in which we assume 
the last folding to have taken place, namely the late Tertiary, 
and the time of the most recent faulting, namely the time pre- 
ceding the Rise -pluvial. ¥e can detearmine nothing concrete ccen- 
ceming the time of the second peneplanation* Sometimes, north 
of the Shah-1^ (Route II), for exiample, it appears in the form 
of a trough or as a level lying 50 la lower bordering the old top 
surface along the slopes, or as in Route I near Ambar It occurs 
as an altogether different fores • in the latter case both areas 
of peneplanation have obvioiisly subsided as the result of basin - 
ing^ the upper is apparent only by the uniform summit level of 
the numerous hills, while tlae yoiaager and lower (50 m) is indicated 
by the striking flatness, question raised in Volume I (page 

57) as to whether the old top surface is the result of a long 
period of erosion or whether It represents the beginning of the 
formation of the present topograplay (which began in the Miocene), 
we should like to answer now in favor of the former j for the land 
surface is not a primary pen^lain, but rather a slightly rolling 
terrain . 

In aussaoary we may state that the 2 subatantial gravel ter- 
races can be referred to the last 2 glacisQ. stages* This does 
not rule out the possibility of more recent gravel terraces 8 
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indeed, one can follow tlxeir formation even today right after the 
great storms- 

TbB valley te 3 rraces we observed in varioxxs places are for 
the raost part older^ but in many cases it seems probable that tixe 
lowest one is actually an older, denuded gravel terrace. 

Even older than these ^/filley terraces are the 2 old top sur- 
faces. Of course the old surface could not have formed instil ai'ter 
the last folding. It shows the effects of block faulting in vari- 
ous places. 

The reader who iias taken the trouble to follow oiir exposi- 
tion will realise how conplex the geology and tectonics of this 
region are. Since even specialists have not been able to say any- 
thing definitive about the structure of the East Iranian Mountains, 
the reader will not blame a geographer for the same failing. VJe 
believe it better to confine ourselves to reporting our observa- 
tions rather than to deal in constructions which must rtsaain prob- 
lematical as long as the data reiK®.in inccxuplete . In Volume I we 
pointed out that the East Iranian Mountains c<a3stitute a region 
under extraordinarily great tectonic stress, characterized by 
nappes, overfaults, and gr^t fractures, and a region of unusual 
lability, with great effusions, volcanoes, warm springs, and fre- 
quent earthquake catastrophes. This impression is firrther strength- 
ened by the inaterial worked in this volume. It can be demon- 
strated that 3 to 4 foldings took place before the most recent 
block faxilting (pre-Rlss according to our interpretation) brought 
about additional significant dislocations. 
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in coentrast to the diversity of the directions of strike 
of the earlier foldings, the recent tectonic lines are for the 
laost part oriented north -•south or east —west • It is interesting 
to note that the fault lines, wlilch can be traced over great 
distances, take up the old tectonic directions, but in the 
process cut across other, relatively younger ones. In con- 
sideration of the numerous alignments, this is perfectly natural. 

Of course in the process of working up these obsei^vations 
we have formed- a worMng hypothesis. We give it here, with all 
due reservations, in order to present a concluding picture. 

VJe know that an orogen with northern and southern main chains 
rose out of the Iranian geosyncline, fhe pressure was exerted from 
the southwest, and seems to have been especially strong there where 
the Arabian plateau raised up the mountains of Oman and forced 
the Zagros chains to swing into an east -west direction. old 

basement complex, which here in the Lut is to be obs rved for the 
raost part in a northwest -southeast aligning t, resisted this fold- 
ing but broke and opened up outlets for the magma j in the process 
the older orogen s and the younger sedimentary deposits were en- 
folded. The movement may have been stopped in the central mouxitains 
of Afghanistan, or perhaps in a "mass” in the area of Sistan^ this 
would explain the virgation of the Bakaran Mountains out of the 
east-west direction into the meridional, and in particular would 
explain the fact that at the point where the Lut and Sistan basins 
come closest together, i.e*, in the Kuh-i-Palangan, the meridional 
direction is predominant. 

Ihe fact that the folding in Baluchistan was forced to swing 
around into an east -west direction resulted in the develapaent of 
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great stresses here in th© intermediate area of eastern Irani 
this led to the faiilting vhlch has been predominant into recent 
time and which has given the Lixt its peculiar topography, 

V/ith this the treatise on the observations I made in east« 
em Iran coaes to a close. The task of geography, to describe and 
to explain, co\iid not always be coiapletely fulfilled here. The 
data were not sufficient in many cases to perrait definitive con- 
clusions. ^ut since we were dealing with an area which had been 
reported heretofore but little, and in places not at all, eve3ry 
observation is of some value, even If it was only registered in 
passing and still cannot be interpreted. Thus we can say that we 
have resaained true to the method used in Volume I, to describe the 
sections of the routes and to treat each problem as it arises . 
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Sketch 9. Route, Majan — Shaikhabad. The way to the 2,290-m high 
pass leads through the cultivated land of Majan which has 
developed a typical oasis economy. Overlooking the are^ 
is the ruin of an Assassin castle. Even down on the plain 
a p;reat deal of nonirrigated farming is practiced. The 
valley is characterized by 3 valley terraces which diverge 
toward the head of the valley. 
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Sketch Longitudinal profile of the route from the gateway of the Lut to the Salt Slab Polygon Kavir 
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12. Profile from the Right Cut Bank of the Khushk-Rud . 


The extremely hard salt horizon 20 to 50 cm under the 
surface is to be found in many places in the Lut . Here, 
as in other arid regions, the rock material is cemented 
by salt solutions which rise under capillary attraction 
and crystalline near the surface. 


Sanitized Copy Approved for Release 2010/08/17 : CIA-RDP81-01043R000700020001-7 






311 



\adth of the 
i from Valley Floor 
ihasan (ii) 


TOLS FOR TliE GR&PHIG FORI-! MUdJSlS 
[To accon^jaiiy Sketch l3l 


Type of Valley iloor 
(S-sand| G-gravel) 

Siaooths S, G 

Smoothi G 

Ripple marks; rills 5 
S. G 


Maximim 

DeplAi 

(m) 


Bajiks^ 

Eight Left 


Elevation Above 
Heart of Desert 
(m) 


vadening left; sand beds right 


G sioaller than on the baito 
Salt efflorescences left 
"Bind 

mis join 


Chancel} G, S 


Channel 


Sab-division a 
C hannel} meanders; 3 1 
RiUs; G, S 2 

± -L 

“1 1 

3 ii 

Overhcinging 

' ^0 

FMn branch 

Corrugatioiffi 

Sub-division; G, S i 

1 1 

2 ^ 

Comtgations; branches; ri^t 
caad left 


on kavir, strewn with gravel at first 


. .1 - no orosion rimj 1 - gentlo, about 10 - 20«>5 2 » fairly -teep. about 20 - 3 - steep, *out W - SO®; 

■ very steep, over 8 CP 0 










Sanitized Copy Approved for Release 2010/08/17 : CIA-RDP81-01043R000700020001-7 



Sanitized Copy Approved for Release 2010/08/17 : CIA-RDP81-01043R000700020001-7 





Sanitized Copy Approved for Release 2010/08/17 : CIA-RDP81-01043R000700020001-7 



- - - ■ Ptilh to V,.- 


Sketch 15. Route Map: from the Gaud-i-Nimeh to the third of the 


elongated ridges . 
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